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1. Introduction

1.1 Background

The Anchorage Water and Wastewater Utility (AWWU) owns and operates the Asplund Water Pollution
Control Facility (AWPCF). The AWPCF serves the Anchorage area and is located at Point Woronzof

(Figure 1-1). Plant influent is primarily of domestic origin, although a limited industrial component is
included, and the Municipality of Anchorage has local limits for pretreatment and a monitoring program
for significant industrial users. There are no combined sewers in the Anchorage sewer system. The existing
facility provides treatment for a design average flow of 58 million gallons per day (mgd) and a maximum
hourly flow of 154 mgd. The annual average daily discharge is approximately 28 mgd.

Existing treatment units provide screening, grit removal, sedimentation, skimming, and chlorination. The
treatment process results in removal rates that are much higher than typical primary treatment facilities, .
Sludge from the primary clarifiers is thickened and dewatered. The dewatered sludge and skimmed
materials are incinerated, and the ash disposed of in a sanitary landfill.

The AWPCF discharges chlorinated primary effluent through a 120-inch-diameter chlorine contact tunnel
leading to an 84-inch-diameter outfall located north of Point Woronzof that terminates in a multi-port
diffuser in the Knik Arm of Cook Inlet (Figure 1-1).

The AWPCF is operated by AWWU under National Pollutant Discharge Elimination System (NPDES) Permit
No. AK-002255-1 with a waiver from secondary treatment for total suspended solids, biochemical oxygen
demand,fecal coliform, and TRC —as issued by U.S. Environmental Protection Agency (EPA) Region 10 in
2000. Section 301(h) of the Clean Water Act defines conditions under which the EPA Administrator may
grant waivers from secondary treatment standards. One of the conditions of Section 301(h) is the
development and implementation of a program to monitor the impact of the approved discharge on the
receiving water and the marine biota. Since 1986, AWWU has implemented an extensive monitoring
program as approved in the NPDES permit.

The Point Woronzof outfall extends 804 feet from the shore at Point Woronzof and terminates with a
trifurcated turret diffuser. The discharge depth of the diffuser during a typical 24-hour tidal cycle ranges
from 12 feet to 41 feet. The outfall diffuser has an NPDES-permit-defined zone of initial dilution (ZID)
with a radius of 650 meters from a point 30 meters inshore of the terminus. The ZID is the region provided
for immediate mixing and dilution of the wastewater (Figure 1-2). Current speeds at the discharge site
range from approximately 1 to 6 knots during the ebb and flood tidal exchanges.
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Figure 1-1. AWPCF and Outfall at Point Woronzof in Knik Arm of Cook Inlet
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Figure 1-2. AWPCF, Outfall at Point Woronzof, and ZID in Knik Arm (on NOAA Chart)

As part of renewal application for the NPDES permit in 1999 (CH2M HILL, 1998), AWWU also submitted
an application for Site Specific Water Quality Criteria (SSWQC) to the Alaska Department of Environmental
Conservation (ADEC) for a limited area of the Upper Cook Inlet in the vicinity of Point Woronzof

1-2 DRAFT
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(CH2M HILL, 1999). The justification for incorporating SSWQC for the Point Woronzof area into the Alaska
State Water Quality Standards included the following key elements:

e High ambient turbidity and non-dissolved metals concentrations in Knik Arm of Cook Inlet result from
upstream watershed processes that result in high natural levels of turbidity and non-bioavailable
metals fractions.

o The SSWQC use the natural levels of turbidity and EPA’s metals policy of applying only the dissolved
metals fraction as potentially bioavailable and appropriate for the protection of aquatic life, human
health, and beneficial uses in the waters.

The SSWQC were deemed appropriate and were approved by EPA, ADEC, and the National Marine
Fisheries Service because the natural background concentrations of non-dissolved metals (non-
bioavailable) and turbidity in Cook Inlet were higher than the non-dissolved metals-based criteria and
turbidity standards that were in effect in the Alaska Water Quality Standards in 1999. The SSWQC for acute
and chronic chemical criteria (dissolved metals and turbidity criteria) for the Point Woronzof area were
incorporated into Alaska Water Quality Standards, 18 Alaska Administrative Code 70.236(b)(4).

EPA's reissuance of the AWPCF NPDES permit and EPA's approval of the SSWQC required EPA to prepare a
Biological Evaluation to assess potential effects on threatened or endangered species. This Biological
Evaluation (EPA, 2000) concluded that reissuance of the NPDES permit and approval of the site-specific
criteria for upper Cook Inlet would not adversely affect beluga whales. The EPA also prepared an Essential
Fish Habitat (EFH) Assessment (EPA, 2000), in accordance with the Magnuson-Stevens Fishery
Conservation and Management Act This EFH concluded that reissuance of the NPDES permit and approval
of the site-specific criteria for upper Cook Inlet would not adversely affect EFH in the region. In a June
2000 letter to EPA, the National Marine Fisheries Service concurred with both EPA’s Biological Evaluation
and EFH Assessment conclusions (National Oceanic and Atmospheric Administration [NOAA], 2000).

Since approval of the SSWQC for the Point Woronzof area in 2000, the Alaska Water Quality Standards
were revised to apply a dissolved metals basis for compliance evaluations and EPA approved ADEC's use
of dissolved metals for the State's marine water quality criteria. all of the dissolved metals acute and
chronic criteria in the current NPDES permit are the same as those listed in the SSWQC, except for
cadmium (dissolved standard of 9.3 micrograms per liter (ug/L), which was changed to 8.8 ug/L in latest
marine water quality criteria [2008]), and mercury (dissolved standard of 0.025 ug/L, which was changed
to 0.94 ug/L in latest marine water quality criteria [2008]).

In January 2005, AWWU applied to the EPA for renewal of the NPDES permit and 301(h) waiver

(CH2M HILL, 2004). During the preparation of these permit renewal documents, AWWU worked closely
with EPA and ADEC staff to address all potential environmental concerns. In the development of the
permit renewal applications, a comprehensive review of the physical environment, water quality, biological
community and habitat, and protected beneficial uses of the water body in the affected region was
completed. No impacts have been measured from the existing discharge, as documented in extensive
monitoring since 1986 and the analyses developed for the permit renewal applications.

1.2 301(h) Waiver Criteria
Section 301(h) of the Clean Water Act sets out the following criteria for waivers from secondary treatment:

1. There is an applicable water quality standard specific to the pollutant for which the modification is
requested, which has been identified under Section 304(a)(6) of the Act.

2. The discharge of pollutants in accordance with such modified requirements will not interfere, alone or
in combination, with pollutants from other sources, with the attainment or maintenance of that water
quality that ensures protection of public water supplies and protection and propagation of a balanced
indigenous population (BIP) of shellfish, fish, and wildlife, and allows recreational activities in, and on,
the water.
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3. The applicant has established a system for monitoring the impact of such discharge on a
representative sampling of aquatic biota, to the extent practicable, and the scope of such monitoring
is limited to include only those scientific investigations that are necessary to study the effects of the
proposed discharge.

4. Such modified requirements will not result in any additional requirements on any other point or
nonpoint source.

5. All applicable pretreatment requirements for sources introducing waste into such treatment works will
be enforced.

6. Inthe case of any treatment works serving a population of 50,000 or more, with respect to any toxic
pollutant introduced into such works by an industrial discharger for which there is no applicable
pretreatment requirement in effect, sources introducing wastes into such works are in compliance with
all applicable pretreatment requirements, the applicant will enforce such requirements, and the
applicant has in effect a pretreatment program that, in combination with the treatment of discharges
from such works, removes the same amount of such pollutant as would be removed if such works were
to apply secondary treatment to discharges and if such works had no pretreatment program with
respect to such pollutant.

7. To the extent practicable, the applicant has established a schedule of activities designed to eliminate
the entrance of toxic pollutants from non-industrial sources into such treatment works.

8. There will be no new or substantially increased discharges from the point source of the pollutant to
which the modification applies above that volume of discharge specified in the permit.

9. The applicant, at the time such modification becomes effective, will be discharging effluent that has
received at least primary or equivalent treatment, and that meets the criteria established under
Section 304(a)(1) of the Clean Water Act after initial mixing in the waters surrounding or adjacent to
the point at which such effluent is discharged.

This document focuses on Criteria 2 and 3 of the preceding list. Specifically, pursuant to 40 Code of
Federal Regulations (CFR) §125.62 and §125.63, the goals of the enclosed sampling and analysis
protocols are as follows:

e Document short- and long-term effects of the discharge on the receiving waters, sediments, biota, and
on beneficial uses of the receiving water.

e Determine compliance with NPDES permit terms and conditions, and state and federal water quality
standards/criteria.

e Assess the effectiveness of toxic control programs.

1.3 Existing NPDES Monitoring Program Elements

As required by its NPDES permit, AWWU has conducted extensive monitoring of the AWPCF influent and
effluent, as well as monitoring in Knik Arm of Cook Inlet since 1986. In addition to monitoring processes
within the treatment plant, the monitoring program includes receiving water quality monitoring and
biological and sediment monitoring.

The monitoring program as described by NPDES Permit No. AK-002255-1 includes plant influent/effluent
sampling, sewage sludge management procedures, water quality monitoring, biological and toxicological
monitoring, and a toxics control program. The objectives of the existing NPDES monitoring program are as
follows:

e Determine compliance with the NPDES permit.
o Determine compliance with Alaska State Water Quality Standards.

o Determine effectiveness of the industrial pretreatment program.
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e Assess the water quality at the discharge point.
e Characterize toxic substances in the AWPCF effluent.
e  Monitor the AWPCF performance.
e Determine compliance with Section 301(h) of the Clean Water Act.
e Determine the level of bacterial concentrations in nearshore waters.
e  Monitor for changes in sediment quality near Point Woronzof.
e Evaluate whether discharge constituents could accumulate in exposed biological organisms.
e Provide data for evaluations during permit renewal and reissuance.
The elements of the existing monitoring program for the AWPCF include the following:
¢ Influent, effluent, and sludge monitoring:
— In-plant sampling
— Toxic pollutants (priority pollutants) — two per year
— Metals and cyanide - six per year
—  Pretreatment monitoring — two per year
—  Whole Effluent Toxicity (WET) testing — quarterly
¢ Receiving water quality monitoring
— Ambient water quality sampling and field measurements — one per year
—  Plume dispersion measurements — one per year
— Intertidal bacteria sampling — one per year
e Sediment and biological monitoring
— Sediment sampling and testing — once (2003)
— Benthic biota sampling and testing — twice (1989)
— Bioaccumulation studies — once (2004)

The monitoring program is administered by AWWU. The sampling and analyses are conducted by Kinnetic
Environmental Inc. (KEI) with support from numerous laboratories. State-of-the-art equipment and
laboratory sampling and analysis methods are used to ensure the best possible detection (i.e., metals are
analyzed by methods developed by Battelle Northwest that achieve levels of detection much lower than
those required by EPA). Annual monitoring program reports are produced by AWWU and submitted to EPA
in accordance with the permit requirements (Kinnetics Laboratories Inc. (KLI) 1987a, 1987b, 1988, 1989,
1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005,
2006, 2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020, and
2021).

The existing monitoring program for the AWPCF 301(h) waiver has been conducted in accordance with the
existing Monitoring Program Workplan and Quality Assurance Project Plan for the AWPCF NPDES permit
and 301(h) waiver (KLI, 2012); and the Laboratory Services Quality Assurance/Quality Control Plan for
Anchorage Water & Wastewater Utility, Treatment Division, Water Quality Section, Asplund Laboratory.
Alaska Laboratory #AK0O0017 (AWWU, 2022).

This Quality Assurance Project Plan (QAPP) does not replace the existing QAPP for the AWPCF NPDES
permit and 301(h) waiver; rather, it is designed to develop supplemental data collections to support the
AWWU NPDES and 301(h) waiver renewal application supplement for use by EPA, ADEC, and other
agencies in the technical review of the waiver renewal application.
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1.4 New Data Collection Program Data Tiers

A key data collection program objective is to produce focused and reliable scientific data that satisfy
301(h) waiver permit renewal requirements defined in the Amended Section 301(h) Technical Support
Document (EPA, 1994c) to address specific technical questions in the 301(h) Large Applicant
Questionnaire. The new data collection program is designed specifically to perform data collections to
supplement the existing NPDES monitoring program, fill in data gaps, and obtain data that have not been
updated in recent years. The new data collection program is focused on scientific investigations necessary
to study and document effects, or absence of effects, of the AWPCF discharge to Knik Arm. This QAPP
focuses on protocols that directly relate to determining whether the discharge has, or will have, any
significant impacts on the receiving water quality, sediment quality, and/or biota.

The elements of the new data collection program have been organized into four tiers for data collection
and interpretation:

e The first tier is needed to directly address compliance with water quality standards (e.g., influent,
effluent, and receiving water quality). Data generated by these elements will be used to evaluate
pretreatment influent sources and effects on WET tests as well as effluent compliance with the
numeric water quality criteria.

e The second tier addresses the most likely indicators of cause and effect responses of the biota to the
effluent discharge. The EPA 301(h) guidance documents indicate that benthic invertebrate
communities are the biological communities most likely to reflect the effects of publicly-owned
treatment works discharges to the marine environment. The link between these communities and
effluent quality is provided by suspended solids loads and any associated particulate-associated
chemical pollutants (e.g., metals or organics). Sampling of benthic invertebrate communities, coupled
with physical and chemical screening of the sediments at sampling stations within the ZID and at
comparable reference sites, is an important tool used to evaluate potential discharge effects on the
marine environment.

e Because bottom-feeding fishes are directly dependent on benthic invertebrate communities, sampling
demersal fishes and their muscle tissue (to assess potential for bioaccumulation) is the third priori-
tized data collection tier.

e The fourth tier provides important physical data to supplement the other three tiers of information. It
will include bathymetry and surficial habitat survey of the ZID region, as well as site-specific current
measurements in the ZID.

1.5 New Data Collection Program Elements and Objectives

A fundamental objective of the new data collection program is to produce focused scientific studies that
yield relevant and reliable data for EPA decision making. These data are needed to support the overall
301(h) waiver evaluation goals, including effluent and receiving water documentation and analyses in
accordance with the EPA 301(h) guidance documents. The objectives of this program include the
following items:

e Measure and document the protection of a BIP of biotic communities in Knik Arm.
o Assess the effectiveness of the pretreatment program and effluent toxicity controls.
e Assess the benthic marine habitat and physical environment in the ZID.
e Assess potential effects on recreational activities.
The elements of the new data collections program for the AWPCF include the following:
e Pretreatment source sampling and testing:

— Pretreatment leachate sampling, chemical analyses, and WET testing

e Receiving water quality monitoring:
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— Ambient water quality sampling and analyses for priority pollutants
e Physical data collections:
—  Current measurements in the ZID
— Bathymetry and surficial habitat type survey in ZID region
e Sediment and biological sampling and analyses:
— Sediment sampling and testing in ZID and reference site
— Benthic biota sampling and testing in ZID and reference site
—  Fish Community and tissue sampling and testing in ZID and reference site

These new data collections will conform to EPA-approved sampling and analytical procedures. This QAPP
summarizes the field and analytical methods that will be applied by the AWWU technical project team in
executing the new data collection program for the AWPCF 301(h) waiver and NPDES renewal application
supplement.
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2. Project Organization and Schedule

2.1 Project Organization

Parties involved in the project organization include personnel from AWWU, Jacobs Engineering Group Inc.
(Jacobs), KEI, and other subcontractors for field and laboratory services. The AWWU contractors are
collectively referred to in this document as the Contract Project Team. The project organization is defined
below and listed in Table 2-1. Laboratory services providers are listed below.

The AWWU Project Manager, Mr. Tom Winkler, is responsible for overseeing execution of the project.

The Contract Project Team Project Manager (PM), Ms. Amanda McGinnis, is responsible for managing the
project team and program activities in accordance with the QAPP. Issues and decisions related to work
scope, progress, quality, schedules, and budget are subject to the direction, review, and approval of the
PM. The PM arranges for resolution and implementation of review comments and corrective actions, and is
the primary link with AWWU in deciding project scopes, schedules, and budgets.

The Studies Manager, Mr. David Wilson, is responsible for overseeing day-to-day project activities, tracking
project budget and schedule, and project deliverables. Mr. Wilson will also assist the PM with developing
presentations to support discussions with the regulatory agencies.

Mr. Mark Savoie is the Field Program Manager and Quality Assurance/Quality Control Manager (QA/QCM).
He will ensure that proper QA/QC (Quality Assurance/Quality Control) procedures are adhered to
throughout the project. The QA/QCM ensures that quality control reviews are performed and documented
in written form, and that QA/QC records are generated and stored in accordance with project plans and
procedures. The QA/QCM has the authority and organizational latitude to do the following:

e Identify quality problems.
e Initiate, recommend, or provide corrective actions for quality problems through designated channels.
e Verify implementation of corrective actions.

As the Field Program Manager, Mr. Savoie will be responsible for execution of the field sampling activities,
which includes contacting the analytical laboratories to confirm that samples arrive properly prepared,
packaged, and identified. He will contact the Studies Manager before sampling to verify that personnel
assigned to field sampling teams are adequately trained in sample collection procedures, chain-of-
custody (COC) procedures, and health and safety procedures.

Under the guidance of the Field Program Manager and the Studies Manager, Jacobs and KEI scientific and
engineering staff will conduct the analysis of data generated by this data collection program using
appropriate statistical data analysis methods. Physical oceanography support will be led by Dr. Steve
Costa.

Ms. Lindsey Smoot will be responsible for creating and maintaining a project database and coordinating
the electronic transfer of laboratory data.

Field sampling health and safety issues for the project will be directed by Mr. Michael Sinon. Mr. Sinon will
develop the field sampling health and safety plan for the project. Under his direction, the Field Program
Manager oversees the administration of the project health and safety plans in the field and assists in
conducting safety briefings. The Field Program Manager is responsible for stopping any investigation-
related operation that threatens the health and/or safety of the field team.

Participating laboratories and subcontractors on the project team include the following:
e Analytical Chemistry:
— ASL Laboratory

e Benthic Infauna Taxonomy :
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— EcoAnalysts
- KEI

e Fish Taxonomy:
- KEI

e  WET Testing:

—  Pacific EcoRisk

2.2

Project Responsibilities

Responsibilities of key project personnel and organizations are shown on the responsibility matrix

presented in Table 2-1.

Table 2-1. Project Responsibilities Matrix
QAPP for the AWPCF 301(h) Waiver and NPDES Permit Renewal Data Collections

Position Personnel Organization/Contact Responsibilities
AWWU Project Tom Winkler AWWU Primary client contact; contact for
Manager Anchorage, AK site access and information
Tom.Winkler@awwu.biz
(907) 720-6922
Contract Team Project | Amanda Jacobs Program administration: oversees
Manager Mclnnis Missoula, MT project activities and tracks project
Amanda.Mcinnis@jacobs.c | budgetand schedules
om
(406) 546-4806
Studies Manager David Wilson Jacobs Coordinates project activities and
Bellevue, WA leads quality control reviews
David.Wilson@jacobs.com
(425) 985-8762
Field Program Mark Savoie KEI Schedules and manages execution
Manager and QA/QC Anchorage, AK of field activities, and coordinates
Manager MSavoie@kinneticenv.com | la@boratory services
(907) 229-3365 Mobile
(907) 276-6178 Office
Technical Advisor Don Holmes Jacobs Performs technical review of

Sedgewick, MA

Don.Holmes@jacobs.com
(207) 409-7186

analytical data, results, and project
deliverables

Data Manager

Lindsey Smoot

Jacobs

Boise, ID
Lindsey.Smoot@jacobs.co
m

(208) 241-5228

Manages coordination of the
database

Health and Safety
Officer

Michael Sinon

Jacobs
Bellevue, WA

Michael.Sinon@jacobs.com

(406) 559-0891

Prepares project health and safety
plan for field activities




mailto:Tom.Winkler@awwu.biz

mailto:Amanda.Mcinnis@jacobs.com

mailto:Amanda.Mcinnis@jacobs.com

mailto:David.Wilson@jacobs.com

mailto:MSavoie@kinneticenv.com

mailto:Don.Holmes@jacobs.com

mailto:Lindsey.Smoot@jacobs.com

mailto:Lindsey.Smoot@jacobs.com

mailto:Michael.Sinon@jacobs.com



Quality Assurance Project Plan, 301(H) Waiver and NPDES Permit Renewal Application Supplement, for
Asplund Water Pollution Control Facility

Table 2-1. Project Responsibilities Matrix
QAPP for the AWPCF 301(h) Waiver and NPDES Permit Renewal Data Collections

Position Personnel Organization/Contact Responsibilities
Report Publications John Hall Jacobs Edits and coordinates production of
Portland, OR project deliverables

John.Hall@jacobs.com
(503) 235-5022

2.3 Project Schedule

Table 2-2 shows the proposed project schedule for 2022 data collections, laboratory analyses, and data
evaluations. These 2022 data collections will be evaluated and developed for use in the NPDES and
301(h) waiver renewal application supplement. AWWU will be communicate with EPA and ADEC to inform
of the progress of sampling, laboratory analyses, and data evaluation activities.

Table 2-2. Project Schedule Overview
QAPP for the AWPCF 301(h) Waiver and NPDES Permit Renewal Data Collections

2022 Data Collections, Analyses, and Evaluations
Aug. Sept. Oct. Nov. Dec.
Physical Assessment
Bathymetry and Habitat Survey D A R
Current Measurements D D/A R
Chemical Assessment
Pretreatment Leachate and JBER D A A R
Toxicity Testing
Receiving Water Priority Pollutants A* R*
Marine Sediments D A A R
Biological Assessment
Benthic Infauna Community D A A A R
Fish Community and Tissue D A A A R

* Receiving water priority pollutant samples were collected during the annual receiving water monitoring event
in June 2022 and have been submitted for chemical analyses.

JBER = Joint Base Elmendorf-Richardson.

D = data collections; A = laboratory and other analyses; and R = reporting of results.
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3. Field Procedures and Data Evaluation

3.1 Pretreatment Leachate and Joint Base Elmendorf-Richardson Toxicity Testing

3.1.1 Monitoring Objectives

The existing AWPCF NPDES monitoring program requires whole effluent toxicity (WET) testing of final
effluent on a quarterly basis. Some measurable toxicity is typically seen during each of these monitoring
efforts with the most sensitive tests and species; i.e., the chronic echinoderm fertilization test utilizing the
purple urchin (Strongylocentrotus purpuratus).

The purpose of this supplemental testing element is to perform the same toxicity testing on six specific
inputs to Anchorage's wastewater system to determine if any of these six influent sources account for a
measurable portion of the toxicity found in the AWPCF effluent discharge. The source inputs to the
wastewater system that will be examined include leachate from the Anchorage Regional Landfill, Merrill
Field Landfill, and the Matanuska-Susitna (Matsu) Borough's Central Landfill, along with three separate
influent streams from the Joint Base Elmendorf-Richardson (JBER). In addition to the toxicity testing,
supplemental chemistry samples will be obtained at the same time and analyzed for the same suite of
priority pollutants and pesticides that are currently included in the AWPCF permit for monitoring influent
and effluent.

A description of the pretreatment toxicity monitoring program is provided below.

3.1.2 Sampling Locations

The six influent source locations that will be examined include the following:
e Anchorage Regional Landfill leachate

e Merrill Field Landfill leachate

e Matsu Central Landfill leachate

e JBER Government Hill

e JBER Mountain View

e JBER Fort Richardson

Sampling will be coordinated with AWWU pretreatment personnel with the sampling team including one
person each from AWWU and KEI. Where possible, 24-hour composite samples will be obtained at all
locations to obtain more representative samples. If composite sampling is not possible, then discrete grab
samples will be obtained. In addition to the six influent sites, a concurrent WET test will also be performed
on the AWPCF effluent so that a direct comparison can be made.

3.1.3 Laboratory Methods and Sampling Frequency

This toxicity testing will follow the guidelines established by the EPA manual Short-Term Methods for
Estimating the Chronic Toxicity of Effluents and Receiving Waters to West Coast Marine and Estuarine
Organisms (EPA/600/R-95/136) (EPA, 1994b).

The echinoderm fertilization test consists of exposing purple urchin sperm to various concentrations of
each wastewater sample, after which subsequent effects on successful fertilization of the eggs are
determined. The specific procedures used in this test are described below.

The Lab Water Control medium for this test consists of filtered (1 micrometer) seawater. Prior to preparing
dilutions, each wastewater sample will be adjusted to the test salinity of 34 parts per thousand (ppt) using
Tropic Marin®@ artificial sea salt. The Lab Water Control medium and salinity-adjusted 100 percent
wastewater samples will then be used to prepare interim test solutions at concentrations of 0.175, 0.35,
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0.7, 1.4, 2.8, 5.6, and 11.2 percent of each wastewater sample, which is consistent with the current WET
testing regime in the AWPCF NPDES permit. As an additional QA measure, and in order to assess potential
adverse effects resulting from the use of the artificial sea salt, a salt control treatment will also be
prepared and tested. Routine water quality characteristics (@ammonia, dissolved oxygen, pH, and salinity)
will be measured for each test solution prior to use in this test.

Each toxicity test will include four replicates at each test treatment. Each test replicate consists of a 30-
milliliter (ml) glass vial to which 5 ml of appropriate test solution is added. The test is initiated with the
inoculation of an appropriate quantity of sperm into each replicate vial to achieve a final sperm-to-egg
ratio of 500:1. After a 20-minute exposure period, approximately 1,000 eggs are inoculated into each vial.
After an additional 20-minute exposure, the test is terminated with all of the test embryos being fixed by
the addition of 0.5 ml of 1 percent glutaraldehyde. The contents of each preserved test vial are then
examined microscopically to determine the presence of fertilization envelopes and the percentage of
embryos exhibiting successful fertilization. The resulting fertilization data for each test treatment are then
analyzed to characterize any statistically significant reductions in successful fertilization that may have
been caused by the effluent.

In addition to the toxicity test performed on each sample, a standard reference toxicant bioassay will also
be performed using the same test population of organisms to ensure the tests are valid and fall within the
laboratory control limits for the urchin test as required by the EPA methodology.

In conjunction with the toxicity sampling and testing, concurrent chemistry samples will be obtained and
analyzed for a suite of toxic pollutants and pesticides that include total recoverable metals, volatile
organic compounds (VOCs), semivolatile organic compounds (SVOCs), dioxin, organophosphate (OP)
pesticides, organochlorine (OC) pesticides, and polychlorinated biphenyls (PCBs). The complete suite of
analytes is provided in later QC tables in this QAPP.

It is expected that the sampling frequency for the supplement toxicity testing of the various influent
sources will be a one-time effort with any future sampling dependent on the results of this monitoring.
Future efforts could include additional influent source testing, toxicity identification evaluation of the
AWPCF effluent, or toxicity reduction evaluations.

3.1.4 Field Sampling Equipment and Procedures

If possible, all sampling activities will be performed with an ISCO® or equivalent composite sampler.
Composite samples will be obtained as either 24-hour flow-based or 24-hour time-based composites,
with the type of composite depending on whether a compatible flow sensor already exists at the sample
location. If composite sampling is not possible based on the circumstances at a particular site, a grab
sample will be collected for each test. Composite samples will be taken directly into pre-cleaned 10 or 20-
L borosilicate sample bottles that will be either refrigerated or chilled with ice. At the end of the 24-hour
composite period, subsamples will be transferred to sample containers and appropriately packaged for
shipment to the laboratories. All toxicity testing will be performed by Pacific EcoRisk, Inc., the same
laboratory that has been performing the quarterly WET testing for the AWPCF for over 10 years. Chemistry
analyses will be performed by ALS Environmental.

Equipment items to be used for collecting the influent or effluent toxicity samples are listed here:
e 4-liter cubitainers for toxicity

e Chemistry sample bottles — various sizes

e Metal-free coolers

e Bubble wrap for cooler packing

e Gelice

¢ Non-talc gloves

o Field logbook, COCs, labels, strapping tape, and custody seals
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Water samples will be collected according to the following procedure:
e Non-talc gloves will be donned prior to contact with any sampling equipment or sample containers.
e Grab samples will be collected directly into pre-cleaned borosilicate sample bottles.

o Composite samples will be collected into pre-cleaned borosilicate bottles and subsampled into
individual sample containers at the end of the 24-hour composite period.

e All sample containers will be new, pre-cleaned, and pre-labeled prior to the collection effort. When
collection is complete, the samples will be immediately stored on ice in a metal-free cooler and
prepared for transport to the analytical laboratories.

All samples will be shipped or delivered to the bioassay and chemical laboratories within holding times
specified for each analysis type. Specifics on sample handling, custody, preservation, and sample shipment
are provided in Section 4 of this document.

3.1.5 Data Evaluation

To determine compliance with permit limits, results of the WET test will be compared to the acceptable
chronic toxicity unit (TUc) of 143. Results of the individual influent samples from the leachates and JBER
will then be compared to the effluent test results. Comparisons will include calculations of the no
observed effects concentration, 25 percent observed effects concentration (ECs), and 50 percent
observed effects concentration (ECso) to determine if any of the influent sources may account for a
significant portion of the AWPCF effluent toxicity. Statistical analyses for the toxicity testing will be
performed by the laboratory using CETIS™ (TidePool Scientific Software).

In addition, chemical analyses will be utilized to further evaluate the results of the toxicity tests to
determine if there are any specific pollutants that are at levels of concern and to compare levels between
the six influent sources and historic data from AWPCF influent and effluent tests.

3.2 Receiving Water Quality — Priority Pollutants

3.21 Monitoring Objectives

The AWPCF's existing annual receiving water monitoring program includes hydrographic vertical profiles
of temperature, salinity, pH, and dissolved oxygen along with discrete sample collections for turbidity,
color, total residual chlorine, and fecal coliform at all sample locations. In addition, supplemental
measures for total recoverable and dissolved metals, polycyclic aromatic hydrocarbons, total aromatic
hydrocarbons (benzene, ethylbenzene, toluene, and xylenes), and cyanide are obtained at three outfall
locations and three control site locations during the first drogue drop during the beginning of the flood
tide at low slack water. The purpose of the receiving water study described in this QAPP is to collect
additional supplemental samples at the same six locations to be analyzed for other primary pollutant
contaminants that are not currently included in the existing NPDES monitoring program. The primary
objectives of the AWPCF supplemental receiving water quality monitoring program are as follows:

o Collect supplemental priority pollutant water quality data to evaluate compliance with applicable
water quality criteria at the edge of the zone of initial dilution (ZID).

e Determine water quality conditions at stations increasingly removed from the ZID and establish the
ambient background for the parameters of interest.

A description of the receiving water quality monitoring program is provided below.

3.2.2 Field Sampling Locations

Sample locations for the annual monitoring program include 12 on the ebb tide at the outfall, 12 on the
flood tide at the outfall, and an additional 12 on the flood tide at control locations for comparison. Sample
locations are not fixed but determined during each survey by dropping a current drogue at the outfall's
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diffuser and following the drogue for approximately 1 hour. Four sample locations are then established
along the drogue’s path; at the outfall within the ZID, ZID boundary (650-meter [m] distance), near-field
(~1,300 m) and far-field (~2,000 — 2,500 m). This process is repeated three times for the ebb tide and
three times for the flood tide at the outfall, with an additional three at the Point MacKenzie background
control site.

The supplemental priority pollutant sampling includes the first flood drogue drop, which is considered
“worst-case” in terms of mixing and low currents with samples obtained over the outfall, at the ZID
boundary, and at a near-field location, with an additional three obtained along the first flood control
drogue’s path. All supplemental samples will be obtained as near-surface grab samples, with sampling
taking place directly into pre-cleaned sample containers to avoid any decontamination cleaning
procedures.

Vessel navigation will be conducted using a Wide Area Augmentation System (WAAS)-enabled differential
global positioning system (DGPS) for determining position of the receiving water monitoring locations,
using latitude and longitude coordinates.

3.23 Analytical and Field Parameters and Sampling Frequency

The supplemental priority pollutant receiving water sampling will take place in summer 2022 in
conjunction with the permit-required receiving water monitoring and, potentially, will be repeated in
2023, depending on the results of the 2022 monitoring effort. In addition, this sampling will be performed
at the same time as the early summer priority pollutant sampling for the influent, effluent, and sludge.
This concurrent sampling will allow a direct comparison of what is being discharged at “end of pipe" with
that seen within the ZID and ZID boundary locations.

The annual supplemental receiving water priority pollutant analyses include VOCs, SVOCs, dioxin, OP
pesticides, OC pesticides, and PCBs as detailed in Section 4 below. Section 4.3 summarizes the analytical
laboratories responsible for analyzing the parameters. Analyses will be conducted according to the
procedures in Methods and Guidance for Analysis of Water (EPA, 1997) and updated in 40 CFR Part 136.

3.2.4 Field Sampling Equipment and Procedures

The KEI's 26-foot North Forty survey vessel will be used to collect the annual receiving water samples. The
vessel will slowly approach the drogue in an upwind and up-current direction until the vessel is adjacent to
the drogue, when sampling will be initiated. Typically, the sampling vessel is allowed to drift during the
sampling operations due to the high currents in Cook Inlet and issues with safely anchoring. However, for
this supplemental sampling that will be performed near low-slack water, it is planned that the vessel will
anchor at the sampling location to minimize drift as a large number of sample bottles need to be filled.
Sampling station locations will be based on the distance from the outfall along the drogue’s path rather
than a fixed station location to ensure that sampling is taking place within the outfall plume as the
plume’s trajectory changes throughout the tidal cycle.

A maximum of 30-meter deviation from the target distance for the sampling station will be tolerated
during collection of samples at the outfall. If the vessel drifts beyond the 30-meter distance, the sampling
activities will be terminated until the vessel maneuvers to the correct position. Total water depth at each
sampling location will be determined using a calibrated fathometer.

If possible, all sampling activities will be conducted upstream and upwind of the engine’s exhaust to
minimize risk of sample contamination during sampling activities. If possible, the vessels engine will be
shut off during the supplemental sampling effort.

Equipment to be used for collecting the receiving water samples are listed here:
o Metals-free coolers
e Sample bubble bags

e Blueice
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¢ Non-talc gloves

e Field logbook

The receiving water samples will be collected according to the following procedure:

e Non-talc gloves will be donned prior to contact with any sampling equipment or analytical containers.

e Grab samples will be collected near-surface by sampling directly into the sample containers to avoid
any time-consuming decontamination/cleaning procedures that would typically be required for a
Niskin bottle or other type of water quality sampling apparatus.

o  Water samples will be manually collected by lowering the sample container to just below the water
surface and allowing it to gently fill while facing upwind and upstream. An extendable pole with a
clamped sample container may be used to reach the sea surface.

e All sample containers will be new, pre-cleaned, and pre-labeled prior to the collection effort. When
collection is complete, the samples will be immediately stored on ice in a metals-free cooler,
preserved (if required), and prepared for transport to the analytical laboratory.

All samples will be shipped or delivered to the respective analytical laboratories within specified holding
times. Specifics on sample handling, custody, preservation, and sample shipment are provided in Section 4
of this document.

Observations, such as weather and sea conditions and unusual field conditions, will be recorded in the field
logbook as described in Section 4.

3.25 Data Evaluation

To determine compliance with applicable criteria, water quality data collected for the AWPCF receiving
water quality monitoring program will be compared with the applicable State of Alaska water quality
including site-specific criteria for Knik Arm of Upper Cook Inlet that include chronic, acute, and human-
health criteria for various constituents.

If additional data analyses are warranted, descriptive and inferential statistical methods may be applied to
summarize variability within the receiving water data, or to identify significant differences in results
between stations. For the existing monitoring program, statistical comparisons between the three outfall
and three control locations are typically performed to determine if there are any significant differences
that can be attributed to the AWPCF discharge.

3.3 Current Measurements

3.3.1 Data Collection Objectives

The primary objectives of obtaining accurate current measurements in the vicinity of the AWPCF outfall
are to: (1) establish critical low flow and high flow velocities that will be necessary for the dilution
modeling and (2) determine potential plume travel and residence times for acute exposures for pollutants
of concern. Existing historic data from the vicinity of the AWPCF outfall are very limited, with most data
over 40 years old. Therefore, there is a need to collect new hydrodynamic information in the vicinity of the
discharge using modern acoustic doppler technology that is not constrained by the high tidal currents in
Upper Cook Inlet.

3.3.2 Sampling Locations

Currents in Upper Cook Inlet exhibit large variations over both the semidiurnal tidal cycle and the monthly
lunar cycle of neap and spring tides. Therefore, the duration of the current study will extend for a
minimum of a 15-day period to capture a range of minimum and maximum tides, including a neap and
spring tide cycle.
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For redundancy and to determine any current velocity variations in the vicinity of the diffuser, currents will
be measured at two locations with bottom-mounted acoustic doppler current profilers (ADCPs). Potential
target locations are shown in Figure 3-1. Final locations will be determined based on the results of the
planned bathymetry survey because the bottom mounts should be placed in relatively flat or gradually
sloping areas without boulders or other obstructions. Ideally, the target locations should be within the
existing ZID but outside of any expected influence of the outfall on ambient currents.
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Figure 3-1. ADCP Target Locations

3.33 Field Sampling Equipment and Procedures

The moorings were designed so that all components would be on the sea bottom with no surface buoys or
other components in the water column to avoid potential vandalism and avoid presenting a navigation
hazard to any vessels that may traverse through the area. Each current meter mooring will consist of the
following components:

e Low-profile weighted aluminum tripod bottom mount with ADCP gimbal to accommodate variations
in bottom slope, if needed

e Teledyne/RDI Workhorse Sentinel 300 or 600 kilohertz ADCP
e EdgeTech Port low-frequency or equivalent acoustic transponder/release for mooring retrievals
e Popup buoy retrieval system that will be coupled with the transponder/release

e Secondary anchor with a poly groundline to serve as backup recovery method in the event of an
acoustic release failure

Deployment and retrieval of the current moorings will be from KEI's 26-foot North Forty survey vessel that
includes a portable A-frame/davit with capstan-winch that will allow for safely lowering and raising a
relatively heavy (200 to 250 pounds) bottom mount. All deployment and retrieval operations will be
performed at either low-slack or high-slack water to allow accurate placement of the moorings at the
desired locations and to facilitate operations. Positioning of the moorings will be accomplished with a
DGPS that will allow accurate placement in relation to any mapped bottom obstructions or areas with
large variations in seabed slopes. Final locations of each mooring component will be recorded on a
customized field documentation sheet at the time of deployment to allow accurate relocation and
recovery of each mooring.

Each ADCP will be programmed prior to deployment to measure 1-to 2-meter vertical bins extending
from near-bottom just above the ADCP to the water surface. Measurements of current speed and direction
as well as temperature will be performed at 6-minute intervals to coincide with the water level
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measurements from the National Oceanic Survey water level gauge located at the Port of Anchorage. This
will allow an accurate cross-comparison between measured currents versus actual fluctuations in water
levels. Following retrieval, each ADCP's data will be uploaded to a laptop computer for post-processing.

3.3.4 Data Evaluation

Data analysis will consist of a variety of time-series techniques, including both statistical analysis and
various graphical presentations to include the following:

e Color time-series plots showing variations in current speed versus depth and time
e Polar plots depicting current speed and direction

e Progressive vector diagrams

e Stick plots.

Statistical analysis will include calculating probability distributions for both ebb and flood tides for
determining the critical low-flow (10th-percentile), median flow (50th-percentile), and high-flow (90th-
percentile) current velocities. These current measurement data will be used in the dilution modeling. Data
analyses, presentations, and interpretations will be presented in a technical memorandum to support the
modeling efforts.

3.4 Marine Bathymetry and Surficial Habitat Survey

3.4.1 Data Collection Objectives

The objectives of recording seabed bathymetry and surficial substrate characteristics in the vicinity of the
AWPCF outfall include developing detailed documentation of seabed elevations, bedform conditions, and
seabed surface habitat type near Point Woronzof and the AWPCF outfall. These data collections will also
be used to define locations for marine sediment sampling, sites for ADCP current meter deployments, and
as an important input to updates to the Upper Cook Inlet Environmental Fluid Dynamics Code numerical
model.

3.4.2 Sampling Locations

The target survey region will include the bed area within approximately 1,500-m radius of the AWPCF
outfall diffuser site off Point Woronzof in Cook Inlet (Figure 3-2). The actual bathymetry survey region will
be limited in the nearshore areas by water depths and migrant shoals that cannot be surveyed due to
shallow conditions and vessel safety concerns.
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Figure 3-2. Target Bathymetric Survey Region off Point Woronzof in Cook Inlet

3.4.3 Field Sampling Equipment and Procedures

Multibeam Echosounder (MBES) point cloud bathymetry and backscatter acquisition will be recorded
during the field survey work days. Survey data will be acquired using either an R2Sonic 2022 or a Norbit
iWBMS MBES system. The orientation and positioning will be measured and updated using a PosMV
Inertial Navigation System, which will receive real-time kinematic position corrections from a base station
positioned on shore and broadcasting to the roving survey vessel. Both point survey data and backscatter
data will be recorded in Hypack/Hysweep navigation software, and all acquisitions will be overseen by a
Certified Hydrographer.

The survey acquisition accuracy will be a minimum of 20 points/m over the AWPCF outfall diffuser turret
and the immediate vicinity of the outfall turret. For all other survey regions the targeted survey acquisition
accuracy will be 10 points/m, with a minimum acceptable coverage of 5 points/m for depths shallower
than 20-m (except the outfall turret site).

This survey region off Point Woronzof is known for dangers to navigation and other obstructions that may
migrate or move. Because all the nearshore dangers to navigation are not known, portions of this survey
will need to be executed with caution and under conditions of limited vessel mobility where the vessel only
operates within zones of previous survey boundaries.

3.4.4 Data Evaluation

The bathymetry data will be processed in Caris HIPS software. Caris SIPS software will be used to process
the backscatter acoustic imagery. The Point Cloud, surface, and 1-foot elevation contours will be produced
referencing Horizontal Datum North American Datum of 1983, Alaska State Plane in the appropriate zone.
The Bathymetry (elevations) will be calculated on two vertical datums, both North American Vertical
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Datum of 1988 and National Geodetic Vertical Datum of 1929 to match the modern and legacy outfall
information.

Survey products will include XYZ point files (ASCII *.CSV, on the various vertical datums), 1-foot contours
(*.SHP, on the various vertical datums), a color elevation image of the seafloor, Backscatter Acoustic
Imagery Mosaic (as a Georeferenced Tiff), and an Obstruction Table and Danger to Navigation Target List
(*.SHP). All drawings will be in U.S. Survey Feet and all charts will include the Certified Hydrographer
stamp & signature. Each e-Chart will be produced in a layered PDF format.

AutoCAD DWG drawings in Civil 3D will be produced for the survey region at Point Woronzof. These DWG
drawings will include two Seafloor Surfaces and two 1-foot contours charts, the Acoustic Imagery layer,
and any obstructions or Dangers to Navigation.

3.5 Marine Sediments

3.5.1 Data Collection Objectives

Sediment quality monitoring is integral to the 301(h) waiver and NPDES renewal data collections
program. The sediment quality monitoring has been limited under the existing AWPCF 301(h) permits, but
historically it included priority pollutant analyses in both intertidal and subtidal sediment. The most recent
sediment sampling occurred in 2003, as required under the existing NPDES permit. The primary objectives
of the sediment analyses performed as part of this 301(h) waiver and NPDES renewal data collections
program are as follows:

e Collect surface sediments for analysis of priority pollutant and 301(h) pesticide data, along with
concomitant data, to assess the potential presence of pollutants at concentrations that exceed
available benchmark screening concentrations.

e Determine if the AWPCF discharge is resulting in accumulation of any pollutants within the ZID,
nearshore subtidal environments, or intertidal areas near the outfall by comparing outfall versus
control (reference) locations.

e Compare newly collected sediment data with historical data, where applicable, to help assess potential
changes in sediment quality (organic enrichment, alteration of grain size distribution, and pollutant
contamination) over time.

3.5.2 Field Sampling Locations

Sediment sampling efforts performed for the current AWPCF NPDES permit included three intertidal and
two subtidal sampling sites in 2003. At a minimum, these same five sites will be sampled for this
monitoring program to support the NPDES permit and 301(h) waiver renewal effort. In addition, four other
locations may be sampled if fine sediments are indicated based on the bathymetry survey described in
Section 3.4. The bathymetric results should indicate if areas of finer-grained sediments (i.e., sands/silts)
are present as these materials are amenable to collection and chemical analysis, while extremely coarse-
grained sediments such as pebble/cobble substrates cannot be subject to chemical analysis. Therefore,
nine sediment sites will be targeted for sampling and will be submitted for chemical and physical analyses
if substrates allow. Three replicate samples will be collected at each of the sites to allow statistical
comparisons. In addition, the laboratory will run duplicate field samples at rate of 1 in 10 for QC, resulting
in a target of 30 sample analyses overall.

This sediment collection effort will be performed in conjunction with the benthic infauna collection effort
described in Section 3.6, with sediments being collected at each sampling site for both chemistry analysis
and benthic infauna sample analysis.

Subtidal sampling sites will be located up- and down-coast of the Point Woronzof outfall and the Point
MacKenzie control site locations where currents are reduced and where finer-grained sediments exist
rather than cobble. Intertidal stations will be located in accessible areas near the beach at Point Woronzof
where sampling occurred in 2003. Three replicate sediment chemistry samples will be collected from
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within a 10-meter radius at random distances and bearings from each target location, as is consistent with

past monitoring procedures.

Figure 3-3 and Table 3-1 include the locations of the target sediment sampling stations. All station
locations except those that are historical, as detailed in the existing AWPCF NPDES permit (i.e., IT-1, |
and IT-C), will be sited based on prevailing tidal currents and the bathymetric data, along with the
availability of fine-grained sediments as observed in the field during sampling.
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Vessel and onshore intertidal navigation will be performed using a WAAS-enabled DGPS for determining

position of the sediment monitoring locations, using latitude and longitude coordinates. All sampling

location latitude/longitude coordinates will be recorded on customized field documentation at the time of

sampling.

Table 3-1. Target Sediment Sampling Stations

Station No. Station Type | Station Depth Station Location Latitude Longitude
IT-1 Existing Intertidal 2,000 meters east of Outfall 61°12'10" | 149°58'55"
IT-2 Existing Intertidal 1,200 meters east of Outfall 61°12'11" | 149°59' 50"
IT-C Existing Intertidal North on Point MacKenzie side, 61°14'26" | 150°01'8.7"

across from diffuser (Control)
ST-1 Existing Subtidal Outfall ZID boundary TBD TBD
3-10 DRAFT
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Table 3-1. Target Sediment Sampling Stations

Station No. Station Type | Station Depth Station Location Latitude Longitude

ST-C Existing Subtidal Control at same depth as ST-1 TBD TBD
station

IT-8 Proposed Intertidal Intertidal in eastern nearshore TBD TBD
area within ZID Boundary

IT-9 Proposed Intertidal Intertidal in western nearshore TBD TBD
area within ZID Boundary

ST-2 Proposed Subtidal Near-field site east of Outfall TBD TBD
~1,200 meters

IT-C4 Proposed but | Intertidal North of Point MacKenzie at TBD TBD

historical historic IC4 site

TBD = to be determined in the field.

3,53 Analytical and Field Parameters and Sampling Frequency

Sediment samples will be collected from each target station once during the summer of 2022 and
screened for EPA priority pollutants, 301(h) pesticides, and concomitant parameters. Analysis of sediment
samples will include priority pollutants and pesticides, including VOCs, SVOCs, dioxin, OP, and OC
pesticides, and PCBs, along with sediment particle size distribution (sieve and hydrometer American
Society of Testing and Materials [ASTM] methods), total organic carbon (TOC), total volatile solids (TVS),
ammonia, and percent solids as well as photo documentation and a field description of physical
characteristics. A complete list of target analytes along with analytical methods, method detection limits
(MDLs), reporting limits, and QC acceptance criteria are detailed in Section 4.

All analyses will be performed according to the procedures in Test Methods for Evaluating Solid Waste
(EPA, 1986) and updated in 40 CFR Part 136.

Section 4.3 presents a summary of the analytical laboratories responsible for the analyses of all the

parameters.

3.5.4 Field Sampling Equipment and Procedures

Sediment sampling will be performed from KEI's 26-foot North Forty survey vessel supported with a
16-foot Zodiac skiff equipped with an outboard motor for accessing the beach and shallow-water areas
from offshore. Some intertidal sites near Point Woronzof may also be accessed from shore.

Sample handling and preservation methods will be consistent with those presented in Procedures for
Handling and Chemical Analysis of Sediment and Water Samples (EPA/CE-81-1) (EPA and USACE, 1981)
and Quality Assurance/Quality Control (QA/QC) for 301(h) Monitoring Programs: Guidance on Field and
laboratory Methods (EPA 430/9-86-004) (EPA, 1987).

Equipment items needed for the collection of sediment samples are listed below:
e Pipe dredge
e Manual Carr® Corer or AMS® Sediment Corer (stainless steel)

e Decontamination supplies: plastic scrub brushes, site water, phosphate-free scientific detergent, and
potable and de-ionized water

e Tape or ruler for penetration measurement and substrate photographs

o Talc-free gloves
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Nonmetallic spatulas and spoons

Pre-cleaned glass or other containers as required by analytical method
Gelice

Metals-free coolers and packing material, including bubble bags
Customized field documentation (field logs, sample labels, COC forms)

Photographic equipment

Sediment samples will be collected at each of the stations using the following procedures:

The pipe dredge will be utilized to collect subtidal sediment chemistry samples from each target
location. Alternatively, if feasible, a hand-driven Carr or AMS coring device may be utilized in lieu of
the pipe dredge at low slack tide to collect relatively undisturbed sediment from subtidal areas.
Intertidal samples will be collected using a hand trowel or hand coring device during low tide periods.
Actual locations will be recorded for hand-collected samples; for the pipe dredge, coordinate
locations will be recorded at the beginning and end of each dredge tow.

When the sampling equipment is retrieved, it will be visually inspected to determine that there was
collection of finer sediments from the bottom. While attempts to collect the undisturbed natural
surface layer of the subtidal bottom will be made, due to the rocky nature of the bottom in the survey
area, it is likely that collection of undisturbed sediments will be extremely difficult. Subtidal pipe
dredge samples will be photographed upon retrieval to document collection and substrate type, and
to also document sample disturbance, which is expected to be extensive in extremely coarse
sediments and cobble in which the pipe dredge is likely to be utilized. Cored samples may be
photographed as well to document surface integrity, but it is anticipated that undisturbed sediments
will be more readily collected by this sampling method; depth of penetration will be recorded for
sediment samples obtained by coring.

While the original AWPCF permit required the collection of the top 2 centimeters of sediment for
chemical analysis, historical sampling has indicated that collection of fine sediments is extremely
difficult due to the high current speeds and bed scour in Knik Arm, and the presence of cobble and
other coarse substrates. If sediment samples are only obtained from gravel or pebble/cobble
substrates, analyses for grain size distributions will be performed on representative samples only;
chemical analyses for priority pollutants and pesticides along with TVS, TOC, and ammonia will be
performed only on finer sized fractions that consist of combined sand, silt, and clay.

Non-talc gloves will be donned by personnel prior to contact with any sampling utensils or analytical
containers.

A nonmetallic spatula or comparable non-contaminating utensil will be employed for sub-sample
collection of the sediments from the corer. Surficial sediments will be recovered only from the center
of the sampler to avoid sediment that is in direct contact with the surfaces of the equipment if
possible; however, due to the nature of corers themselves, sediments are anticipated to be disturbed
in nature, and it is expected that the collected sediment may have come into contact with the
equipment’s surfaces.

Sample fractions to be analyzed for the various analytical parameters will be collected directly into the
appropriate pre-labeled new or precleaned sample containers as prescribed by method and the
analytical laboratory. Sediments will not be composited. The sample containers will be filled as called
for by analytical method, including the avoidance of head space when necessary. Should insufficient
sample material exist, analysis types may be prioritized to allow for analysis of sediments from the
target stations even if fine-grained sediment is somewhat sparse.

All samples will be placed in coolers and chilled with gel ice while onboard the sampling vessel. Most
sediment samples do not require chemical preservative, but VOC samples requiring methanol will be
preserved on shore at the end of the sampling day and prior to shipment to the laboratory.
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e At the completion of sampling at each station or prior to the next use, all utensils and samplers will be
properly decontaminated as described in Section 4.5. In summary, decontamination will consist of
rinsing with site water, washing with a phosphate-free detergent wash, and triple-rinsing with
deionized water. No solvents or other cleaning agents will be used. Between stations, decontaminated
equipment will be stored in an environment free of hydrocarbons (vessel exhaust) or metallic surfaces
to prevent recontamination. Any sampling equipment suspected of contamination will be
decontaminated again before reuse.

All samples will be shipped or delivered to the respective analytical laboratories within holding times with
appropriate preservative, if any, including temperature requirements, and under stringent COC procedures.
Specifics on sample handling, custody, preservation, and sample shipment are provided in Section 4 of
this document.

Field observations, including sample collection details, navigational information, weather, sea conditions,
and unusual field conditions will be recorded in the field logbook as described in Section 4.

3.55 Data Evaluation

Sediment data will be used in conjunction with the biological monitoring records to evaluate whether
there are measurable effects from the AWPCF discharge in the marine sediments. In addition, these data
will allow limited station-to-station comparisons of sediment characteristics, with emphasis on comparing
sediments at the control and near-field stations with conditions documented near or just inside of the ZID
boundary. These sediment data will also be evaluated against quantitative benchmark values to assess the
potential presence of detectable concentrations of these pollutants at concentrations that exceed
available screening concentrations and to determine if data patterns provide any evidence of pollutant
presence at levels of potential concern. Results from the sediment quality study will be presented in
tabular presentations of the data along with any statistical analyses and interpretations.

3.6 Benthic Infauna Community

3.6.1 Monitoring Objectives

Benthic infauna community monitoring is generally recognized as being one of the most relevant
biological monitoring approaches for assessment of effects of effluent discharges to receiving waters. The
Revised Section 301(h) Technical Support Document (EPA, 1982) indicates that the specific objective of
this monitoring element is to provide evidence regarding “...whether or not a balanced indigenous
population (BIP)... exists in the vicinity of the discharge and in other areas potentially affected by the
discharge” (page II-6, EPA, 1982). Therefore, the primary objectives of the benthic monitoring program
are as follows:

e Document the general lack of benthic infauna in Knik Arm and Upper Cook Inlet as a result of the
magnitude of tidal currents and seabed scour.

e Assess the potential presence of BIPs of benthic invertebrate communities within and beyond the ZID
to evaluate potential effects of the discharge.

e Assess benthic invertebrate communities at a control station removed from the AWPCF discharge for
comparison purposes.

e Compare benthic invertebrate data with historical data, as available.

Biological sampling in conjunction with the AWPCF NPDES permit-required monitoring program was last
performed in 1989 under the previous AWPCF NPDES permit, but no benthic analyses have been
performed since that time and benthic infauna community monitoring is not included in the current
discharge permit.





Quality Assurance Project Plan, 301(h) Waiver and NPDES Permit Renewal Application Supplement, for
Asplund Water Pollution Control Facility

3.6.2 Field Sampling Locations

Benthic infauna community sampling and analyses will be performed in conjunction with the sediment
sampling described in Section 3.5 at the same intertidal and subtidal locations. This includes sampling at
five historical sites along with four potential additional sites being targeted for this program based on the
bathymetry data. Therefore, nine sites will be targeted for benthic infauna sampling and analysis. Of these
stations, however, based on prior experience and knowledge of the site, it is anticipated that only the six
intertidal sites will allow the collection of sediments for benthic analysis. The subtidal substrate in the
study area is very coarse, as shown by past sampling efforts under the current and previous AWPCF permit.
It is anticipated that benthic sampling of the subtidal locations will not be possible because these stations
may require the use of a pipe dredge to obtain any bottom material. Use of the pipe dredge will not
provide a specific and repeatable surface sediment sample area or volume and will prevent quantitative
analysis and statistical comparisons of benthic organisms collected from pebble/cobble substrate areas.

Benthic infauna community sampling stations are listed in Table 3-1 and depicted in Figure 3-3 in
Section 3.5. Benthic infauna sampling will include collection of six replicate samples collected at random
distances and bearings within a 10-meter radius of the target station location. Intertidal sampling will
occur at the mid-tide height levels to be consistent with past monitoring efforts. Subtidal sampling will
optimally occur at low slack tide.

3.6.3 Analytical and Field Parameters and Monitoring Frequency

Six replicate grab samples at each benthic infauna sampling station will be taken once during this program
year and sieved through a 0.5-millimeter (mm) mesh screen for infauna organisms. For each replicate
sample, organisms will be identified to species, or to the lowest practicable taxonomic level (e.g.,
“Oligochaeta”) and enumerated in the laboratory to provide incidence and abundance records to support
community characterizations relevant to BIP analyses for the 301(h) waiver and NPDES permit renewal
application supplement.

The sediment grain size and supporting chemistry data collected at these same stations in conjunction
with the sediment sampling may be used to support interpretation of temporal and spatial differences in
benthic infauna community composition based on differences in substrate. Section 4.3 presents a
summary of the analytical laboratories responsible for the analyses of all the parameters.

3.6.4 Field Sampling Procedures

Benthic sampling will occur at the same time as sediment collection and utilize the same sampling vessels
or shoreline access as described in Section 3.5. Vessel positioning and navigation will also be conducted in
the same manner as described in Section 3.5. It is anticipated that subtidal benthic sample collection will
be difficult because of the hard-bottom conditions that may exist near the target stations because much of
the offshore area in the vicinity of Point Woronzof is scoured and heavily armored with cobble.

Benthic infauna sampling will be conducted in accordance with applicable portions of Procedures for
Handling and Chemical Analysis of Sediment and Water Samples (EPA and U.S. Army Corps of Engineers
[EPA and USACE, 1981]). Benthic collections will be performed as allowed by the State of Alaska
Department of Fish & Game Scientific Permit that will be obtained by KEI once this QAPP is finalized.

Equipment items needed for the collection of sediment samples for benthic analyses are listed below:
e Carr corer or similar hand corer (14.6 centimeters diameter)

e Pipe dredge

e Tape or ruler for penetration measurement and substrate photographs

e Sample buckets

e 0.5-mm mesh field sieves

e Forceps, probes, funnels, spoons, magnifiers, squirt bottles
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o Ambient water filtration system, hose, spray nozzles, etc.

e Rose bengal and propylene phenoxytol for staining and anesthetizing
e 10 percent formalin buffered with borax

e 70 percent ethanol

e High-density polyethylene (HDPE) leak-free containers

e Coolers and packing material, including bubble bags

e Customized field documentation (field logs, sample labels, COC forms)
e Photographic equipment

¢ Field documentation materials

The benthic infauna sampling of unconsolidated sediments will be performed whenever possible using a
0.017-square-meter Carr corer (subtidal) or hand-corer (intertidal) that will be driven approximately

6 inches deep if the substrate allows. The Carr corer will allow the collection of discrete benthic samples
while retaining the integrity of the surficial sediment; the AMS corer, which may be used if necessary for
the collection of sediments for chemical analysis, is not appropriate for benthic sampling due to small size
of the corer, disturbances of the sample material, and potential damage to organisms.

Subtidal coring using the Carr corer may be possible at a few locations, but it is more likely that the pipe
dredge will have to be used for collection of the coarser sediments at most or all subtidal locations due to
the substrate type. As noted above, the pipe dredge will not allow quantitative benthic infauna sampling,
but these samples will be photographed to document the coarse nature of the bottom and the sparsity of
fine-grained sediments and organisms in these subtidal areas.

Six replicate samples will be collected at each of the stations using the following procedures:

e The quality of each corer sample will be determined by visual inspection prior to processing. When the
corer is retrieved, the sample will be visually inspected to determine that there was adequate retention
of sediments and that fine surficial sediments remain within the corer. The natural surface layer of the
sample should be relatively undisturbed, preferably with a layer of overlying water, but this will be
inferred by the water content as the core must be removed from the corer completely to inspect the
surficial layer.

e The overlying water, if present, will be placed into the same container into which the entire core is
released and will be processed with the benthic infauna sample (i.e., poured through the 0.5-mm
mesh sieve). The sample will be sieved to reduce the sediment sample volume and allow retention
and preservation of only that portion of the samples containing sediment and detrital residues and the
invertebrates.

e Sieves will be closely inspected prior to sieving each sample to ensure the integrity of the specified
mesh size is maintained and after sieving to ensure there is no cross-contamination between samples.
Only filtered ambient water will be used for sample sieving and transfer to sample containers.

e Once the sieving has been completed, each sample will be preserved in the field with 10 percent
buffered formalin and placed in prelabeled HDPE containers. All formalin solutions will be buffered by
adding borax until a pH of 7.5 to 8 is achieved. Rose Bengal, a staining agent, and propylene
phenoxytol, an anesthetizing/relaxing agent, may be added to the samples to ease sorting (removal of
organisms from sediment) and taxonomic identification of the organisms, depending on the substrate
type, amount of detritus, and the type of organisms encountered.

e If a sample fraction volume exceeds half of the container volume, it will be split into separate
containers to ensure that complete preservation of the entire sample with the formalin solution is
successfully achieved. Each sample will be agitated carefully to ensure proper mixing of the formalin
with the sediments to enhance preservation.
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e All benthic infauna sample containers will be labelled both internally and externally using customized
sample labels. Internal labels will consist of poly or cotton rag paper with pencil or indelible ink.
Sample shipment, if any, will take place under stringent COC procedures as described in Section 4.

e Benthic infauna samples will be transferred to 70 percent ethanol at KEI's Anchorage facility after
being in the fixative for at least 24 hours, but within 7 days of preservation. Benthic infauna samples
will be sorted and analyzed at the KEIl and at EcoAnalyts Laboratory by skilled invertebrate
taxonomists to the lowest practicable level.

3.6.5 Data Evaluation

Benthic community characteristics will be compared between the control sites and site outside the ZID
with the sites within the ZID. If sufficient benthic data exist, standard benthic invertebrate analytical
metrics will be calculated, as appropriate, and may include the following:

e Species composition

e Total invertebrate density (number per square meter)

e Density (by lowest possible taxon)

e Number of species (total and by major taxonomic groups)

e Shannon-Weiner diversity

e Evenness

e Dominance Index

e Indicator species (pollution tolerant versus opportunist, etc.)

These types of biological metrics may be compared for a given station across time (temporal variability) as
well as across stations (spatial variability), as appropriate. If deemed useful and sufficient data exist, the
pooled or averaged station data may be used in a cluster analysis to investigate the relative similarity of
the benthic communities at the various monitoring stations.

Statistically significant differences in comparative metrics will be evaluated carefully to support data
interpretation. It is important to note the following:

The concepts of spatial extent of discharge-related biological effects and intercommunity effects are
important in a BIP demonstration. For example, substantial changes to one or more biological
communities may be acceptable within the ZID of an open coastal discharge that would not be
acceptable in other areas of potential impact outside the ZID. Such substantial changes within the ZID,
however, cannot contribute to extreme adverse impacts. Observed changes in one or more
communities outside the ZID may also be acceptable so long as the applicant demonstrates no
resulting substantial changes to other communities. (page 11-8, EPA, 1982).

Thus, even if substantive differences for some of the metrics identified above are found between stations,
the benthic invertebrate monitoring records will need to be evaluated in conjunction with other directly
relevant data sets (e.g., fish community data) to help determine if the invertebrate population differences
have any ecologically meaningful impact on other communities.

Concomitant sediment particle grain size and TOC data will be used in conjunction with the biological
monitoring records to evaluate whether there are measurable discharge effects. In addition, these data will
allow station-to-station comparisons of sediment characteristics, with emphasis on comparing sediments
at the control stations with those near the outfall. Sediment characteristics are strongly influenced by
factors that are not necessarily accounted for by the distribution of the monitoring stations (i.e., variable
depths and associated susceptibility to sediment resuspension, localized differences in ambient current
regime, proximity to natural sources of sediments such as rivers or other estuarine environments, etc.), and
these will need to be considered during the interpretation of the results.
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Results from the benthic infauna community analysis will be presented in tabular and graphical
presentations of the data along with any statistical analyses and interpretations.

3.7 Fish Community and Tissue Bioaccumulation

3.7.1 Monitoring Objectives

The objectives of this element of the data collections program are to (1) assess the abundance and
distribution of demersal and nearshore fish communities in the vicinity of the AWPCF discharge and Knik
Arm of Upper Cook Inlet and (2) measure tissue concentrations of priority pollutants in a relatively
abundant fish species that is commonly present in the ZID and at the reference location to determine if
the discharge has a potential to cause an increase in body burden of toxic chemicals in indigenous fish
species. Species selected for this effort will depend on species abundance across sampling sites. Based on
historical beach seining and bioaccumulation efforts conducted in 2004, it is expected that either juvenile
Saffron cod (Eleginus gracilis) or Pacific cod (Gadus macrocephalus) will be the selected species (KL,
2005). The bioaccumulation monitoring will focus on the following fish populations:

e Nearshore juvenile fish species may be sampled with a beach seine because it is not expected that the
mid-water trawling effort will yield sufficient numbers of fish for bioaccumulation analysis.

e Species with known value as an important prey species for higher trophic level organisms. Other
important commercially or recreationally sought fish for human consumption such as adult salmon or
eulachon do not spend sufficient time in the vicinity of the outfall to be of use for this study’s
objectives and the proposed sampling methods are not expected to catch adult fish.

3.7.2 Field Sampling Locations

Field sampling locations for the fish community surveys will include five beach seining sites and two
offshore mid-water trawl sites. Beach seining will include one site upcoast and one site downcoast from
the outfall inside of the ZID boundary (~ 600-meter distance), one nearfield location at approximately
1,200-meter distance from the outfall, and two reference locations across Knik Arm to the northeast and
west of Point MacKenzie (Table 3-2). Mid-water trawls will include two sites, one at the outfall along the
ZID boundary and one across Knik Arm near Point MacKenzie.
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Table 3-2. Target Fish Sampling Stations

Station No. | Station Type | Station Depth Station Location Latitude Longitude
IT-2 Existing Intertidal 1,200 meters east of Outfall 61°12.183"' | 149°59.833'
IT-C Existing Intertidal North on Point MacKenzie side, 61°14.433' | 150° 01.145'
across from diffuser (Control)
ST-1 Existing Subtidal Outfall ZID boundary TBD TBD
ST-C Existing Subtidal Control at same depth as ST-1 TBD TBD
station
IT-8 Proposed Intertidal Intertidal in eastern nearshore area | TBD TBD
within ZID boundary
IT-9 Proposed Intertidal Intertidal in western nearshore area | TBD TBD
within ZID boundary
IT-C4 Proposed Intertidal North of Pt. MacKenzie at historic TBD TBD
IC4 site

TBD = to be determined in the field.

Vessel and onshore intertidal navigation will be performed using a DGPS for determining position of the
fish monitoring locations, using latitude and longitude coordinates. All sampling location
latitude/longitude coordinates will be recorded on customized field documentation at the time of
sampling.

3.7.3 Analytical Parameters and Monitoring Frequency

The analytical parameters for whole fish tissue concentrations will include the same priority pollutant and
pesticide list of analytes that is current being performed for the AWPCF annual effluent monitoring
program, with the exception that tissues will not be analyzed for either asbestos or VOCs, because both
asbestos and VOCs would not be expected in a tissue sample and because the selected laboratory does
not perform tissue analyses for VOCs. Analyses will include metals, cyanide, SVOCs, OP and OC pesticides,
PCBs, dioxin, and percent moisture as detailed in Section 4. All concentrations will be presented by the
laboratory as dry weight.

The monitoring frequency for the fish community distribution and abundance surveys will include three
separate sampling efforts to document any seasonal differences in species abundance and distribution.
Ideally the surveys will be conducted during the spring, summer, and fall time periods. For the fish tissue
bioaccumulation component of the study, monitoring will be performed once during either the summer or
fall seasons with timing dependent on approvals for the biological sampling effort and success in
collecting sufficient tissue for the chemical analyses. Due to the small size of individual fish, tissue analysis
will be performed on composite samples collected at each site, with two replicate composite analyses
performed for each location.

3.7.4 Field Sampling Equipment and Procedures

The field team will follow the general guidelines for sample collection provided in Bioaccumulation
Monitoring Guidance: 4. Analytical Methods for U.S. EPA Priority Pollutants and 301(h) Pesticides in
Tissues from Estuarine and Marine Organisms (EPA, 68-01-6938) (EPA, 1986). All fish collections will be
performed as allowed by the State of Alaska Department of Fish & Game Scientific Permit that will be
obtained by KEI once this QAPP is finalized.

Two sampling methods, beach seine and near-surface beam trawl, will be utilized for the fish collection
survey, although the fish tissue collections will be limited to the beach seining effort unless sufficient
tissue is obtained during the trawling effort. The following field equipment will be used:
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e Small mesh (3/8-inch knotless) beach seine (4 feet deep x 40 feet long)
e 8-foot beam trawl

e Measuring board

e Taxonomic fish field guides/keys

e Sampling trays

e Aluminum foil sheets

e Ziplock bags

e Sample coolers

e Blueice

e Non-talc gloves

¢ Field data log sheets/book

e Garmin hand-held DGPS

e Sample labels

e Chain of custodies

e Sample containers for taxonomic vouchers

e 10 percent buffered formalin — voucher samples

For the beam trawl sampling, each sample will include 10-minute tows with the survey vessel towing into
the current. Latitude and longitude will be recorded for the start and stop locations for each tow. Trawls
will be repeated for a minimum of three replicates at each of the two offshore locations (ZID boundary and
Point MacKenzie reference site). All fish collected will be identified, enumerated, and measured with live
release back to the receiving water. Due to the small numbers of fish that are expected to be collected
during the beam trawling effort, it is not expected that fish will be retained for tissue collections although
a few representative fish may be retained for taxonomic vouchers.

Beach seining operations will be performed by two field personnel with one person standing at the
waterline holding one end of the seine and a second person wading out with chest waders to
approximately 3 to 4 feet of water and pulling the seine to its fullest extent, and then circling back to
shore. The seine will then be pursed to collect the fish with the sample deposited into a clean sampling
tray for processing. Processing of fish samples collected with the seine will include in-field speciation,
enumeration, and measurement of all fish, with live release except for those specimens retained for either
bioaccumulation analyses or as taxonomic voucher samples. Fish retained for bioaccumulation analyses
will be rinsed with site water to remove visible mud/sediment, wrapped in aluminum foil, placed in double
watertight plastic Ziploc® bags, labeled, and immediately chilled in a cooler. Upon returning to shore, all
tissue samples will be frozen and remain so until processing at the laboratory.

Because the focus of the bioaccumulation effort will be on prey species for higher trophic levels, tissue
analyses will be performed on whole fish rather than on muscle tissue. Due to the small size of individual
fish, each sample will consist of multiple fish that will be homogenized by the laboratory into a single
composite sample for analysis.

To avoid cross-contamination during fish tissue collections, all equipment used in sampling handling
(trays, measuring boards, etc.) will be cleaned before each sample is processed. All surfaces will be
cleaned by first rinsing with site water followed by a phosphate free detergent wash, rinsed with potable
water, and then rinsed three times with deionized water as described in Section 4.
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3.7.5 Data Evaluation

Two composite replicate fish samples from the targeted species will be collected (if possible) from each of
the five intertidal stations and analyzed as described previously for the targeted priority pollutants and
pesticides. In addition, one of the samples will be analyzed in duplicate by the laboratory for QC purposes.
The fish bioaccumulation evaluation will focus on the relative concentrations of each of the targeted
pollutants in the whole fish collected from the five monitoring stations. If concentrations at sites near the
outfall are significantly higher than those from the control site, the data will be evaluated against
published fish tissue literature to assess potential effects on local fish populations.

The potential effects on the biological community resulting from chemical concentrations in the fish tissue
can be evaluated by comparing concentrations to benchmark values that indicate potential risk. These
tissue-screening concentrations will be used to determine whether the fish tissue concentrations are at
levels harmful to marine environments.

Results of the fish community analysis and bioaccumulation study will be presented with tabular
summaries that include comparisons between the control and outfall locations for species abundance and
distribution as well as tissue bioaccumulation concentrations. Both tabular and graphical presentations
will include supporting statistical analysis, where appropriate.
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4, Quality Assurance

4.1 Purpose

This section of this QAPP provides QA/QC requirements for sampling activities and field and laboratory
analyses for the AWPCF 301(h) waiver and NPDES permit renewal application supplement. The project
team will use this document to ensure consistency in data collection and validation. Topics addressed
within this section are summarized below:

e Quality Assurance (QA) Objectives

e QA Procedures

e Quality Control (QC)

¢ Decontamination Procedures

e Sample Custody

o (Calibration and Preventive Maintenance
e Field Recordkeeping

e Audits

e Corrective Actions

e Data Management and Validation

e QA Reports

4.2 Quality Assurance Objectives

4.2.1 QA and QC

QA in the context of this study is defined as those established protocols that provide adequate confidence
that field activities are planned and performed in accordance with accepted standards and practices to
ensure the resulting data are valid. QC is an integral part of the overall QA function and comprises all
actions necessary to control and verify that project activities and resulting data meet established
requirements.

The level of the supporting QA/QC documentation strengthens data credibility. The greater the
importance of the data or the resulting decision, the more QA/QC information is needed to demonstrate
data validity. Data must be of sufficient quality to support the AWPCF 301(h) waiver and NPDES permit
renewal effort.

Two types of data will be collected under the field program: critical and non-critical. Critical data are
essential for meeting project objectives, whereas non-critical data generally support the critical data, but
are not used alone for making project decisions. This distinction is necessary when allocating limited
resources and budgets, or when addressing time-critical objectives, and/or the environment.

To ensure that a minimum level of data quality is achieved, the following will be done:
e Field operations will be conducted in accordance with standardized field protocols.

e Prior to implementation of the field activities, project staff will be provided with appropriate training to
ensure familiarity with the QAPP and any associated documents.

o Internal review will be performed to assess the quality of project activities and to evaluate compliance
with established QA requirements.

e QC samples will be used to monitor the quality of field and laboratory data.
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4.2.2 Data Quality Objectives

Data Quality Objectives (DQOs) are the qualitative and quantitative statements that specify the quality of
data required to support the decision-making process during and following field activities. DQOs are
determined prior to field activities based on the final use of the data, and are often expressed using
precision, accuracy, representativeness, comparability, and completeness (PARCC) as outlined below:

Precision is the agreement between duplicate results and can be estimated by comparing duplicate matrix
spike and duplicate lab control spike recoveries and laboratory duplicate sample results. While field
duplicates may also be collected to help estimate homogeneity of sample matrices, these results are not a
measure of analytical precision.

Accuracy is a measure of the agreement between an experimental determination and the true value of the
parameter being measured. For organic analyses, each of the samples is spiked with a surrogate spike
compound; for inorganic analyses, some QC samples are spiked with a known reference material before
digestion. Each of these approaches provides a measure of the matrix effects on the analytical accuracy.
Accuracy can be estimated from the analytical data and cannot be measured directly.

Representativeness is a qualitative measure of the degree to which sample data accurately and precisely
represent a characteristic environmental condition. Representativeness is a subjective parameter and is
used to evaluate the efficacy of the sampling plan design. Representativeness is demonstrated by
providing full descriptions of the sampling techniques and the rationale used for selecting sampling
locations, including control or reference sampling sites, in the project planning documents.

Completeness is defined as the percentage of measurements that are judged to be valid compared to the
total number of measurements made. A goal of 95 percent usable data is established in the AWPCF
301(h) data collections.

Comparability is another qualitative measure designed to express the confidence with which one data set
may be compared to another. The following factors affect comparability: sample collection and handling
techniques, sample matrix type, and analytical method along with MDLs and reporting limits (RLs).
Comparability is limited by the other PARCC parameters because data sets can be compared with
confidence only when precision and accuracy are known. Data from one phase of an investigation to
another can be compared when the same EPA-approved methods are used and data package MDLs, RLs,
and deliverables are similar.

4.3 QA Procedures

4.3.1 Analytical QA Procedures

Table 4-1 summarizes the laboratories participating in the project along with specific responsibilities.

Table 4-1. Laboratory Information

Specific
Laboratory Location Sample Matrix Responsabilities
KEI Anchorage, Sampling of receiving water, leachate, Field sampling of receiving
AK sediments, benthic infauna, fish water, leachate, sediments,
community, and fish tissue benthic infauna, fish community,

and fish tissue

ALS Kelso, WA Receiving water, leachate, tissue, and General parameters, grain size,
sediment metals, PCBs, pesticides, SVOCs,
and VOCs (as applicable)
ALS Houston, TX Receiving water, tissue, and sediment Dioxins only

EcoAnalysts Moscow, ID Benthic infauna Taxonomy*
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Table 4-1. Laboratory Information

Specific
Laboratory Location Sample Matrix Responsabilities
Pacific EcoRisk Fairfield, CA Water (influent/leachate) Toxicity testing

*Benthic sorting and taxonomic analyses will primarily be performed at KEI's Anchorage office, with taxonomic
support from EcoAnalysts as required.

4.3.1.1  Analytical Methods

Tables 4-2 through 4-4 summarize the analytical parameters, methods, MDLs, RLs, and accuracy and
precision criteria with respect to the chemical analysis of water, sediment, and fish tissue samples,
respectively, to be collected as part of this program.

Table 4-2. Analytical and QA/QC Information for Water Sample Analysis

Method (with
Preparation or Target Target | % Recovery
Parameter CAS Extraction) Units MDL MRL Accuracy |RPD Precision

Conventionals
Cyanide, Free 57-12-5 SW-846/9016 mg/L 0.0005 0.01 84-115 20
Cyanide, Total
Metals
Antimony 7440-36-0 MET-DIG/200.8 ug/L 0.2 1.0 85-115 20
Arsenic 7440-38-2 | 1640/200.8/Red Ppt| pg/L 0.06 0.5 71-124 20
Beryllium 7440-41-7 | 1640/200.8 Red Ppt.| pg/L 0.007 0.02 39-114 20
Cadmium 7440-43-9 | 1640/200.8 Red Ppt.| pg/L 0.003 0.02 80-114 20
Chromium 7440-47-3 | 1640/200.8 Red Ppt.| pg/L 0.02 0.2 78-118 20
Copper 7440-50-8 | 1640/200.8 Red Ppt.| pg/L 0.02 0.1 63-128 20
Lead 7439-92-1 | 1640/200.8 Red Ppt.| pg/L 0.02 0.05 82-113 20
Mercury 7439-97-6 | 1631EApp./1631E | ng/L 0.06 0.5 77-123 24
Molybdenum 7439-98-7 MET-DIG/200.8 pg/L 0.16 1.0 85-115 20
Nickel 7440-02-0 | 1640/200.8 Red Ppt.| pg/L 0.03 0.2 88-112 20
Selenium 7782-49-2 MET-DIG/200.8 pg/L 0.2 2.0 85-115 20
Silver 7440-22-4 | 1640/200.8 Red Ppt.| pg/L 0.004 0.02 80-110 20
Thallium 7440-28-0 | 1640/200.8 Red Ppt.| pg/L 0.008 0.02 79-110 20
Zinc 7440-66-6 | 1640/200.8 Red Ppt.| pg/L 0.2 0.5 79-133 20
Dioxin
2,3,7,8-TCDD 1746-01-6 8290 ug/L 1.84 5 67-158 20
PCBs
Aroclor 1016 12674-11-2 608.3 ug/L 0.019 0.098 50-140 36
Aroclor 1221 11104-28-2 608.3 ug/L 0.019 0.1 N/A N/A
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Table 4-2. Analytical and QA/QC Information for Water Sample Analysis

Method (with
Preparation or Target Target | % Recovery
Parameter CAS Extraction) Units MDL MRL Accuracy |RPD Precision

Aroclor 1232 11141-16-5 608.3 ug/L 0.019 0.1 N/A N/A
Aroclor 1242 53469-21-9 608.3 ug/L 0.019 0.1 N/A N/A
Aroclor 1248 12672-29-6 608.3 ug/L 0.019 0.1 N/A N/A
Aroclor 1254 11097-69-1 608.3 ug/L 0.024 0.1 N/A N/A
Aroclor 1260 11096-82-5 608.3 ug/L 0.024 0.1 8-140 38
Pesticides

4,4'-DDD 72-54-8 608.3 ug/L 0.0005 0.01 33-132 30
4.4'-DDE 72-55-9 608.3 ug/L | 0.00074 0.01 41-116 30
4.4'-DDT 50-29-3 608.3 ug/L | 0.00077 0.01 42-143 30
Aldrin 309-00-2 608.3 ug/L | 0.00049 0.01 10-102 30
alpha-Chlordane 5103-71-9 608.3 ug/L 0.00045 0.01 45-115 30
Chlordane 57-74-9 608.3 ug/L 0.029 0.2 45-148 30
Dieldrin 60-57-1 608.3 ug/L | 0.00052 0.01 50-115 30
Endosulfan | 959-98-8 608.3 ug/L 0.0032 0.01 35-115 30
Endosulfan Il 33213-65-9 608.3 ug/L | 0.00088 0.01 28-128 30
Endosulfan Sulfate 1031-07-8 608.3 ug/L | 0.00036 0.01 38-118 30
Endrin 72-20-8 608.3 ug/L | 0.00053 0.01 48-126 30
Endrin Aldehyde 7421-93-4 608.3 ug/L 0.0051 0.01 27-104 30
Endrin Ketone 53494-70-5 608.3 ug/L | 0.00065 0.01 30-124 30
gamma-BHC (Lindane) 58-89-9 608.3 ug/L | 0.00067 0.01 44117 30
Heptachlor 76-44-8 608.3 ug/L | 0.00051 0.01 40-115 30
Heptachlor Epoxide 1024-57-3 608.3 ug/L 0.0022 0.01 49-109 30
Methoxychlor 72-43-5 608.3 ug/L 0.0036 0.01 43-143 30
Toxaphene 8001-35-2 608.3 ug/L 0.056 0.5 36-137 30
Azinphos-methyl 86-50-0 3535A/ALS SOP ng/L 27 100 70-120 30

35353535A3535A/A
LS SOP

Demeton-0,S 8065-48-3 3535A/ALS SOP ng/L 42 150 70-120 30
Ethyl Parathion 56-38-2 3535A/ALS SOP ng/L 6.9 50 70-120 30
Malathion 121-75-5 3535A/ALS SOP ng/L 5.1 50 70-120 30
SVOCs

1,2,4-Trichlorobenzene 120-82-1 625.1 ug/L 0.033 0.8 57-130 30
2,4,6-Trichlorophenol 88-06-2 625.1 ug/L 0.3 0.8 52-129 30
2,4-Dichlorophenol 120-83-2 625.1 ug/L 0.11 0.8 53-122 30
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Method (with
Preparation or Target Target | % Recovery
Parameter CAS Extraction) Units MDL MRL Accuracy |RPD Precision
2,4-Dimethylphenol 105-67-9 625.1 ug/L 0.2 0.8 42-120 30
2,4-Dinitrophenol 51-28-5 625.1 ug/L 1.8 40 0.1-173 30
2,4-Dinitrotoluene 121-14-2 625.1 ug/L 0.19 0.8 48-127 30
2,6-Dinitrotoluene 606-20-2 625.1 ug/L 0.17 0.8 68-137 30
2-Chloronaphthalene 91-58-7 625.1 ug/L 0.038 0.8 65-120 30
2-Chlorophenol 95-57-8 625.1 ug/L 0.057 0.8 36-120 30
2-Nitrophenol 88-75-5 625.1 ug/L 0.086 0.8 45-167 30
3,3'-Dichlorobenzidine 91-94-1 625.1 ug/L 0.089 0.8 8-213 30
4,6-Dinitro-2-methylphenol 534-52-1 625.1 ug/L 1.7 2.0 53-130 30
4-Bromophenyl Phenyl Ether 101-55-3 625.1 ug/L 0.056 0.8 65-120 30
4-Chloro-3-methylphenol 59-50-7 625.1 ug/L 0.18 0.8 41-128 30
4-Chlorophenyl Phenyl Ether 7005-72-3 625.1 ug/L 0.051 0.8 38-145 30
4-Nitrophenol 100-02-7 625.1 ug/L 1.8 2.0 13-129 30
Acenaphthene 83-32-9 625.1 ug/L 0.038 0.8 60-132 30
Acenaphthylene 208-96-8 625.1 ug/L 0.052 0.8 54-126 30
Anthracene 120-12-7 625.1 ug/L 0.12 0.8 43-120 30
Benz(a)anthracene 56-55-3 625.1 ug/L 0.06 0.8 42-133 30
Benzidine 92-87-5 625.1 ug/L 1.9 20 60-140 30
Benzo(a)pyrene 50-32-8 625.1 ug/L 0.064 0.8 32-148 30
Benzo(b)fluoranthene 205-99-2 625.1 ug/L 0.055 0.8 42-140 30
Benzo(g,h,i)perylene 191-24-2 625.1 ug/L 0.14 0.8 0.1-195 30
Benzo(k)fluoranthene 207-08-9 625.1 ug/L 0.08 0.8 25-146 30
Bis(1-chloroisopropyl) Ether 108-60-1 625.1 ug/L 0.046 0.8 63-139 30
Bis(2-chloroethoxy) Methane 111-91-1 625.1 ug/L 0.052 0.8 49-165 30
Bis(2-ethylhexyl) Phthalate 117-81-7 625.1 ug/L 0.58 0.8 29-137 30
Butyl Benzyl Phthalate 85-68-7 625.1 ug/L 0.78 0.8 0.1-140 30
Chrysene 218-01-9 625.1 ug/L 0.079 0.8 44-140 30
Dibenz(a,h)anthracene 53-70-3 625.1 ug/L 0.15 0.8 0.1-200 30
Diethyl Phthalate 84-66-2 625.1 ug/L 0.065 0.8 0.1-120 30
Dimethyl Phthalate 131-11-3 625.1 ug/L 0.068 0.8 0.1-120 30
Di-n-butyl Phthalate 84-74-2 625.1 ug/L 0.73 0.8 8-120 30
Di-n-octyl Phthalate 117-84-0 625.1 ug/L 0.14 0.8 19-132 30
Fluoranthene 206-44-0 625.1 ug/L 0.069 0.8 43-121 30
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Table 4-2. Analytical and QA/QC Information for Water Sample Analysis

Method (with
Preparation or Target Target | % Recovery
Parameter CAS Extraction) Units MDL MRL Accuracy |RPD Precision

Fluorene 86-73-7 625.1 ug/L 0.035 0.8 70-120 30
Hexachlorobenzene 118-74-1 625.1 ug/L 0.041 0.8 8-142 30
Hexachlorobutadiene 87-68-3 625.1 ug/L 0.21 0.8 38-120 30
Hexachloroethane 67-72-1 625.1 ug/L 0.21 0.8 55-120 30
Indeno(1,2,3-cd)pyrene 193-39-5 625.1 ug/L 0.2 0.8 0.1-151 30
Isophorone 78-59-1 625.1 ug/L 0.17 0.8 47-180 30
Naphthalene 91-20-3 625.1 ug/L 0.039 0.8 36-120 30
Nitrobenzene 98-95-3 625.1 ug/L 0.14 0.8 54-158 30
N-Nitrosodi-n-propylamine 621-64-7 625.1 ug/L 0.14 0.8 14-198 30
Pentachlorophenol (PCP) 87-86-5 625.1 ug/L 0.49 2.0 38-152 30
Phenanthrene 85-01-8 625.1 ug/L 0.034 0.8 65-120 30
Phenol 108-95-2 625.1 ug/L 0.022 0.8 17-120 30
Pyrene 129-00-0 625.1 ug/L 0.09 0.8 70-120 30
VOCs

1,1,1-Trichloroethane (TCA) 71-55-6 624.1 ug/L 5 0.07 70-130 21
1,1,2,2-Tetrachloroethane 79-34-5 624.1 ug/L 5 0.08 60-140 36
1,1,2-Trichloroethane 79-00-5 6241 ug/L 5 0.06 70-130 27
1,1,2-Trichlorotrifluoroethane 76-13-1 624.1 ug/L 5 0.07 65-153 30
1,1-Dichloroethane (1,1-DCA) 75-34-3 624.1 ug/L 5 0.07 70-130 24
1,1-Dichloroethene (1,1-DCE) 75-35-4 624.1 ug/L 5 0.08 50-150 40
1,2-Dichlorobenzene 95-50-1 624.1 ug/L 5 0.06 65-135 31
1,2-Dichloropropane 78-87-5 6241 ug/L 5 0.07 35-165 69
1,3-Dichlorobenzene 541-73-1 624.1 ug/L 5 0.06 70-130 24
1,4-Dichlorobenzene 106-46-7 6241 ug/L 5 0.09 65-135 30
2-Chloroethyl Vinyl Ether 110-75-8 624.1 ug/L 10 0.2 5-225 130
2-Hexanone 591-78-6 624.1 ug/L 20 0.8 37-136 30
4-Methyl-2-pentanone 108-10-1 624.1 ug/L 20 2.0 46-129 30
Acrolein 107-02-8 624.1 ug/L 50 2.0 60-140 30
Acrylonitrile 107-13-1 624.1 ug/L 100 0.2 60-140 30
Benzene 71-43-2 624.1 ug/L 5 0.06 65-135 33
Bromodichloromethane 75-27-4 6241 ug/L 5 0.2 65-135 34
Bromoform 75-25-2 624.1 ug/L 5 0.4 70-130 25
Bromomethane 74-83-9 6241 ug/L 5 0.09 15-185 90
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Table 4-2. Analytical and QA/QC Information for Water Sample Analysis

Method (with
Preparation or Target Target | % Recovery
Parameter CAS Extraction) Units MDL MRL Accuracy |RPD Precision
Carbon Disulfide 75-15-0 624.1 ug/L 5 0.2 70-130 30
Carbon Tetrachloride 56-23-5 624.1 ug/L 5 0.2 70-130 26
Chlorobenzene 108-90-7 624.1 ug/L 5 0.05 65-135 29
Chloroethane 75-00-3 624.1 ug/L 5 0.1 40-160 47
Chloroform 67-66-3 624.1 ug/L 5 0.07 70-135 32
Chloromethane 74-87-3 624.1 ug/L 5 0.06 5-205 472
cis-1,2-Dichloroethene 156-59-2 624.1 ug/L 5 0.05 80-124 30
cis-1,3-Dichloropropene 10061-01-5 6241 ug/L 5 0.09 25-175 79
Dibromochloromethane 124-48-1 6241 ug/L 5 0.2 70-135 30
Dibromomethane 74-95-3 624.1 ug/L 5 0.07 70-130 30
Dichlorodifluoromethane (CFC) 12) 75-71-8 624.1 ug/L 5 0.1 32-158 30
Dichloromethane 75-09-2 624.1 ug/L 5 0.3 60-140 192
Ethylbenzene 100-41-4 624.1 ug/L 5 0.03 60-140 34
m,p-Xylenes 179601-23-1 6241 ug/L 5 0.1 70-130 30
o-Xylene 95-47-6 624.1 ug/L 5 0.05 70-130 30
Styrene 100-42-5 624.1 ug/L 5 0.05 80-120 30
Tetrachloroethene (PCE) 127-18-4 624.1 ug/L 5 0.05 70-130 23
Toluene 108-88-3 624.1 ug/L 5 0.07 70-130 22
trans-1,2-Dichloroethene 156-60-5 624.1 ug/L 5 0.07 70-130 27
trans-1,3-Dichloropropene 10061-02-6 624.1 ug/L 5 0.09 50-150 52
Trichloroethene (TCE) 79-01-6 624.1 ug/L 5 0.08 65-135 29
Trichlorofluoromethane (CFC 11) 75-69-4 624.1 ug/L 5 0.07 50-150 50
Vinyl Acetate 108-05-4 624.1 ug/L 10 0.3 62-141 30
Vinyl Chloride 75-01-4 624.1 ug/L 5 0.09 5-195 100

CAS = Chemical Abstracts Service Registry Number; N/A = not applicable; RPD = relative percent difference; Red Ppt = reduction
preparation; SOP = standard operating procedure.

Table 4-3. Analytical and QA/QC Information for Sediment Sample Analysis

Method (with
Preparationor | Units (Dry | Target Target | % Recovery % RPD
Parameter CAS Extraction) Weight) MDL MRL Accuracy Precision
Conventionals
Particle Grain Size N/A D422M % N/A 0.1 N/A N/A
Solids, Total N/A 160.3 Mod % N/A N/A N/A 20
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Table 4-3. Analytical and QA/QC Information for Sediment Sample Analysis

Method (with

Preparationor | Units (Dry | Target Target | % Recovery % RPD

Parameter CAS Extraction) Weight) MDL MRL Accuracy Precision
TVS N/A 2540G % N/A 0.1 N/A 20
Cyanide, Total 57-12-5 9012 mg/kg 0.06 0.2 62-128 20
TOC 7440-44-0 D4129-05 % 0.02 0.05 72-122 20
Metals
Antimony 7440-36-0 3050B/6020A mg/kg 0.02 0.05 50-150 20
Arsenic 7440-38-2 3050B/6020A mg/kg 0.06 0.5 78-122 20
Beryllium T440-41-7 3050B/6020A mg/kg 0.006 0.02 83-117 20
Cadmium 7440-43-9 3050B/6020A mg/kg 0.007 0.02 81-119 20
Chromium T440-47-3 3050B/6020A mg/kg 0.06 0.2 80-119 20
Copper 7440-50-8 3050B/6020A mg/kg 0.04 0.1 83-116 20
Lead 7439-92-1 3050B/6020A mg/kg 0.02 0.05 79-121 20
Mercury 7439-97-6 |1631E App/1631E| pug/kg 0.09 1.0 70-130 20
Molybdenum 7439-98-7 3050B/6020A mg/kg 0.02 0.05 75-125 20
Nickel 7440-02-0 3050B/6020A mg/kg 0.03 0.2 81-118 20
Selenium 7782-49-2 3050B/6020A mg/kg 0.09 1.0 T4-143 20
Silver T440-22-4 3050B/6020A mg/kg 0.004 0.02 81-129 20
Thallium 7440-28-0 3050B/6020A mg/kg 0.004 0.02 79-120 20
Zinc 7440-66-6 3050B/6020A mg/kg 0.2 0.5 73-121 20
Dioxin
2,3,7,8-TCDD 1746-01-6 8290 ng/kg 0.119 0.5 67-158 20
PCBs
Aroclor 1016 12674-11-2 3541/8082A mg/kg 0.0085 0.10 42-122 40
Aroclor 1221 11104-28-2 3541/8082A mg/kg 0.0085 0.20 N/A- N/A
Aroclor 1232 11141-16-5 3541/8082A mg/kg 0.0085 0.10 N/A N/A
Aroclor 1242 53469-21-9 3541/8082A mg/kg 0.0085 0.10 N/A N/A
Aroclor 1248 12672-29-6 3541/8082A mg/kg 0.0085 0.10 N/A N/A
Aroclor 1254 11097-69-1 3541/8082A mg/kg 0.0085 0.10 N/A N/A
Aroclor 1260 11096-82-5 3541/8082A mg/kg 0.0085 0.10 50-124 40
Pesticides
4,4'-DDD 72-54-8 8081B pg/kg 0.1 1.0 37-136 40
4,4'-DDE 72-55-9 8081B pg/kg 0.085 1.0 42-137 40
4,4'-DDT 50-29-3 8081B pg/kg 0.078 1.0 42-137 40
Aldrin 309-00-2 8081B ug/kg 0.056 1.0 33-123 40
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Table 4-3. Analytical and QA/QC Information for Sediment Sample Analysis

Method (with

Preparationor | Units (Dry | Target Target | % Recovery % RPD
Parameter CAS Extraction) Weight) MDL MRL Accuracy Precision
alpha-Chlordane 5103-71-9 8081B pg/kg 0.063 1.0 34-128 40
Chlordane 57-74-9 8081B ug/kg 3.1 10 35-131 40
Dieldrin 60-57-1 8081B ug/kg 0.083 1.0 39-130 40
Endosulfan | 959-98-8 8081B pg/kg 0.06 1.0 31-115 40
Endosulfan Il 33213-65-9 8081B ug/kg 0.091 1.0 34-120 40
Endosulfan Sulfate 1031-07-8 8081B pg/kg 0.051 1.0 35-129 40
Endrin 72-20-8 8081B ug/kg 0.057 1.0 31-140 40
Endrin Aldehyde 7421-93-4 8081B pg/kg 0.061 1.0 25-127 40
Endrin Ketone 53494-70-5 8081B pg/kg 0.076 1.0 41-130 40
gamma-BHC (Lindane) 58-89-9 8081B ug/kg 0.051 1.0 34-134 40
gamma-Chlordane 5566-34-7 8081B pg/kg 0.072 1.0 34-128 40
Heptachlor 76-44-8 8081B pg/kg 0.055 1.0 35-136 40
Heptachlor Epoxide 1024-57-3 8081B pg/kg 0.23 1.0 40-116 40
Methoxychlor 72-43-5 8081B pg/kg 0.15 1.0 40-135 40
Mirex 2385-85-5 8081B ug/kg 0.63 1.0 33-111 40
Toxaphene 8001-35-2 8081B ug/kg 14 50 41-132 40
Azinphos-methyl 86-50-0 3541/ALS SOP pg/kg 4.109 10 70-120 40
GC/MS/MS
Demeton-0,S 8065-48-3 3541/ALS SOP ug/kg 2.16 5 70-120 40
GC/MS/MS
Ethyl Parathion 56-38-2 3541/ALS SOP pg/kg 1.856 5 70-120 40
GC/MS/MS
Malathion 121-75-5 3541/ALS SOP pg/kg 1.998 5 70-120 40
GC/MS/MS
SVOCs
1,2,4-Trichlorobenzene 120-82-1 3541/8270D pg/kg 2.6 10 30-75 40
2,4,6-Trichlorophenol 88-06-2 3541/8270D pg/kg 3 10 33-79 40
2,4-Dichlorophenol 120-83-2 3541/8270D pg/kg 2.6 10 32-77 40
2,4-Dimethylphenol 105-67-9 3541/8270D ug/kg 6.3 50 21-87 40
2,4-Dinitrophenol 51-28-5 3541/8270D pg/kg 29 200 14-94 40
2,4-Dinitrotoluene 121-14-2 3541/8270D pg/kg 25 10 35-93 40
2,6-Dinitrotoluene 606-20-2 3541/8270D pg/kg 29 10 36-84 40
2-Chloronaphthalene 91-58-7 3541/8270D pg/kg 3.2 10 32-74 40
2-Chlorophenol 95-57-8 3541/8270D pg/kg 3 10 30-72 40
2-Methyl-4,6-dinitrophenol 534-52-1 3541/8270D Hg/kg 39 100 26-104 40
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Table 4-3. Analytical and QA/QC Information for Sediment Sample Analysis

Method (with

Preparationor | Units (Dry | Target Target | % Recovery % RPD
Parameter CAS Extraction) Weight) MDL MRL Accuracy Precision
2-Nitrophenol 88-75-5 3541/8270D ug/kg 4 10 30-79 40
3,3'-Dichlorobenzidine 91-94-1 3541/8270D ug/kg 4.1 100 43-99 40
4-Bromophenyl Phenyl Ether 101-55-3 3541/8270D ug/kg 3.1 10 35-85 40
4-Chloro-3-methylphenol 59-50-7 3541/8270D pg/kg 2.9 10 26-88 40
4-Chlorophenyl Phenyl Ether 7005-72-3 3541/8270D ug/kg 3.2 10 32-79 40
4-Nitrophenol 100-02-7 3541/8270D pg/kg 7.7 100 19-116 40
Acenaphthene 83-32-9 3541/8270D pg/kg 3.2 10 21-77 40
Acenaphthylene 208-96-8 3541/8270D pg/kg 2.6 10 30-79 40
Anthracene 120-12-7 3541/8270D pg/kg 3.2 10 36-87 40
Benz(a)anthracene 56-55-3 3541/8270D ug/kg 3.6 10 43-98 40
Benzo(a)pyrene 50-32-8 3541/8270D pg/kg 3.6 10 43-102 40
Benzo(b)fluoranthene 205-99-2 3541/8270D pg/kg 3.4 10 39-99 40
Benzo(g,h,i)perylene 191-24-2 3541/8270D pg/kg 3.7 10 39-99 40
Benzo(k)fluoranthene 207-08-9 3541/8270D pg/kg 4 10 38-93 40
Bis(2-chloroethoxy)methane 111-91-1 3541/8270D pg/kg 28 10 30-77 40
2,2'-Oxybis(1-chloropropane) 108-60-1 3541/8270D pg/kg 2.8 10 22-77 40
Bis(2-ethylhexyl) Phthalate 117-81-7 3541/8270D pg/kg 8.9 100 39-113 40
Butyl Benzyl Phthalate 85-68-7 3541/8270D ug/kg 3.7 10 13-103 40
Chrysene 218-01-9 3541/8270D ug/kg 41 10 41-98 40
Dibenz(a,h)anthracene 53-70-3 3541/8270D pg/kg 3 10 38-101 40
Diethyl Phthalate 84-66-2 3541/8270D ug/kg 3.7 10 35-95 40
Dimethyl Phthalate 131-11-3 3541/8270D ug/kg 4 10 36-85 40
Di-n-butyl Phthalate 84-74-2 3541/8270D ug/kg 4.8 20 30-120 40
Di-n-octyl Phthalate 117-84-0 3541/8270D ug/kg 3.2 10 41-115 40
Fluoranthene 206-44-0 3541/8270D ug/kg 3.7 10 25-115 40
Fluorene 86-73-7 3541/8270D pg/kg 33 10 30-81 40
Hexachlorobenzene 118-74-1 3541/8270D pg/kg 33 10 36-86 40
Hexachlorobutadiene 87-68-3 3541/8270D pg/kg 3 10 30-79 40
Hexachloroethane 67-72-1 3541/8270D pg/kg 25 10 23-76 40
Indeno(1,2,3-cd)pyrene 193-39-5 3541/8270D pg/kg 3.2 10 36-105 40
Isophorone 78-59-1 3541/8270D pg/kg 2.8 10 31-79 40
Naphthalene 91-20-3 3541/8270D pg/kg 29 10 30-74 40
Nitrobenzene 98-95-3 3541/8270D ug/kg 3.4 10 28-78 40
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Table 4-3. Analytical and QA/QC Information for Sediment Sample Analysis

Method (with

Preparationor | Units (Dry | Target Target | % Recovery % RPD
Parameter CAS Extraction) Weight) MDL MRL Accuracy Precision

N-Nitrosodi-n-propylamine 621-64-7 3541/8270D pg/kg 3.3 10 25-79 40
Pentachlorophenol 87-86-5 3541/8270D pg/kg 5.3 100 19-103 40
Phenanthrene 85-01-8 3541/8270D ug/kg 3.6 10 36-85 40
Phenol 108-95-2 3541/8270D ug/kg 3.1 30 27-75 40
Pyrene 129-00-0 3541/8270D ug/kg 3.7 10 40-99 40
VOCs

1,1,1-Trichloroethane (TCA) 71-55-6 5035A/8260C pg/kg 0.11 5.0 59-146 40
1,1,2,2-Tetrachloroethane 79-34-5 5035A/8260C pg/kg 0.13 5.0 60-128 40
1,1,2-Trichloroethane 79-00-5 5035A/8260C pg/kg 0.15 5.0 72-118 40
1,1-Dichloroethane 75-34-3 5035A/8260C pg/kg 0.12 5.0 59-137 40
1,1-Dichloroethene 75-35-4 5035A/8260C pg/kg 0.25 5.0 64-152 40
1,2-Dichlorobenzene 95-50-1 5035A/8260C pg/kg 0.077 5.0 67-124 40
1,2-Dichloroethane (EDC) 107-06-2 5035A/8260C pg/kg 0.07 5.0 65-121 40
1,2-Dichloropropane 78-87-5 5035A/8260C pg/kg 0.13 5.0 71-121 40
1,3-Dichlorobenzene 541-73-1 5035A/8260C ug/kg 0.094 5.0 69-128 40
1,4-Dichlorobenzene 106-46-7 5035A/8260C ug/kg 0.086 5.0 69-125 40
2-Chloroethyl Vinyl Ether 110-75-8 5035A/8260C ug/kg 0.43 10 63-130 40
2-Hexanone 591-78-6 5035A/8260C ug/kg 0.93 20 67-121 40
4-Methyl-2-pentanone (MIBK) 108-10-1 5035A/8260C ug/kg 1.8 20 69-126 40
Acrolein 107-02-8 5035A/8260C ug/kg 1.7 100 10-218 40
Acrylonitrile 107-13-1 5035A/8260C ug/kg 0.43 20 18-179 40
Benzene 71-43-2 5035A/8260C ug/kg 0.054 5.0 68-122 40
Bromodichloromethane 75-27-4 5035A/8260C ug/kg 0.16 5.0 61-143 40
Bromoform 75-25-2 5035A/8260C ug/kg 0.14 5.0 62-134 40
Bromomethane 74-83-9 5035A/8260C ug/kg 0.2 5.0 22-180 40
Carbon Disulfide 75-15-0 5035A/8260C ug/kg 0.092 5.0 55-141 40
Carbon Tetrachloride 56-23-5 5035A/8260C ug/kg 0.094 5.0 51-135 40
Chlorobenzene 108-90-7 5035A/8260C pg/kg 0.065 5.0 70-116 40
Chloroethane 75-00-3 5035A/8260C pg/kg 0.74 5.0 51-122 40
Chloroform 67-66-3 5035A/8260C pg/kg 0.11 5.0 61-137 40
Chloromethane 74-87-3 5035A/8260C pg/kg 0.18 5.0 37-146 40
cis-1,2-Dichloroethene 156-59-2 5035A/8260C pg/kg 0.12 5.0 62-138 40
cis-1,3-Dichloropropene 10061-01-5 5035A/8260C pg/kg 0.13 5.0 58-138 40
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Table 4-3. Analytical and QA/QC Information for Sediment Sample Analysis

Method (with

Preparationor | Units (Dry | Target Target | % Recovery % RPD
Parameter CAS Extraction) Weight) MDL MRL Accuracy Precision

Dibromochloromethane 124-48-1 5035A/8260C pg/kg 0.18 5.0 69-120 40
Dichlorodifluoromethane 75-71-8 5035A/8260C pg/kg 0.12 5.0 38-160 40
Ethylbenzene 100-41-4 5035A/8260C ug/kg 0.094 5.0 70-118 40
m,p-Xylenes 179601-23-1| 5035A/8260C ug/kg 0.1 5.0 69-127 40
Methylene Chloride 75-09-2 5035A/8260C pa/kg 0.16 10 65-122 40
o-Xylene 95-47-6 5035A/8260C ug/kg 0.081 5.0 69-124 40
Styrene 100-42-5 5035A/8260C ug/kg 0.14 5.0 62-135 40
Tetrachloroethene (PCE) 127-18-4 5035A/8260C pg/kg 0.16 5.0 66-126 40
Toluene 108-88-3 5035A/8260C ug/kg 0.15 5.0 75-117 40
trans-1,2-Dichloroethene 156-60-5 5035A/8260C pg/kg 0.12 5.0 63-127 40
trans-1,3-Dichloropropene 10061-02-6 5035A/8260C pg/kg 0.11 5.0 63-121 40
Trichloroethene (TCE) 79-01-6 5035A/8260C ug/kg 0.15 5.0 67-126 40
Trichlorofluoromethane 75-69-4 5035A/8260C pg/kg 0.085 5.0 51-140 40
Trichlorotrifluoroethane 76-13-1 5035A/8260C pg/kg 0.24 5.0 53-135 40
Vinyl Acetate 108-05-4 5035A/8260C ug/kg 0.31 20 45-158 40
Vinyl Chloride 75-01-4 5035A/8260C ug/kg 0.18 5.0 54-127 40
ug/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; ng/kg = nanograms per kilogram.
Table 4-4. Analytical and QA/QC Information for Tissue Sample Analysis

Method (with

Preparationor | Units (Dry| Target Target | % Recovery % RPD

Parameter CAS Extraction Method) | Weight) MDL MRL Accuracy Precision

Conventionals
Solids, Total N/A 160.3 Mod % N/A N/A N/A 20
Metals
Antimony 7440-36-0 PSEP/6020A mg/kg 0.002 0.05 75-125 20
Arsenic 7440-38-2 PSEP/6020A mg/kg 0.02 0.5 75-125 20
Beryllium T440-41-7 PSEP/6020A mg/kg 0.003 0.02 75-125 20
Cadmium 7440-43-9 PSEP/6020A mg/kg 0.002 0.02 75-125 20
Chromium 7440-47-3 PSEP/6020A mg/kg 0.02 0.2 75-125 20
Copper 7440-50-8 PSEP/6020A mg/kg 0.02 0.1 75-125 20
Lead 7439-92-1 PSEP/6020A mg/kg 0.0005 0.02 75-125 20
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Table 4-4. Analytical and QA/QC Information for Tissue Sample Analysis

Method (with

Preparation or | Units (Dry| Target Target | % Recovery % RPD
Parameter CAS Extraction Method) | Weight) MDL MRL Accuracy Precision
Mercury 7439-97-6 | 1631E App/1631E ug/kg 0.09 1.0 70-130 20
App/1631E
Appendix
Molybdenum 7439-98-7 PSEP/6020A mg/kg 0.008 0.05 75-125 20
Nickel 7440-02-0 PSEP/6020A mg/kg 0.02 0.2 75-125 20
Selenium 7782-49-2 PSEP/6020A mg/kg 0.2 1.0 75-125 20
Silver T440-22-4 PSEP/6020A mg/kg 0.006 0.02 75-125 20
Thallium 7440-28-0 PSEP/6020A mg/kg 0.0009 0.02 75-125 20
Zinc 7440-66-6 PSEP/6020A mg/kg 0.06 0.5 75-125 20
Dioxin
2,3,7,8-TCDD 1746-01-6 8290 ng/kg 0.513 0.5 67-158 20
PCBs
Aroclor 1016 12674-11-2 8082A pg/kg 2.8 10 46-128 40
Aroclor 1221 11104-28-2 8082A ug/kg 2.8 10 N/A N/A
Aroclor 1232 11141-16-5 8082A pg/kg 2.8 10 N/A N/A
Aroclor 1242 53469-21-9 8082A ug/kg 28 10 N/A N/A
Aroclor 1248 12672-29-6 8082A ug/kg 28 10 N/A N/A
Aroclor 1254 11097-69-1 8082A ug/kg 28 10 N/A N/A
Aroclor 1260 11096-82-5 8082A ug/kg 28 10 46-128 40
Pesticides
4.4'-DDD 72-54-8 3546/8081B ug/kg 0.41 1.0 70-130 40
4.4'-DDE 72-55-9 3546/8081B ug/kg 0.45 1.0 70-130 40
4.4'-DDT 50-29-3 3546/8081B ug/kg 0.49 1.0 70-130 40
Aldrin 309-00-2 3546/8081B ug/kg 0.19 1.0 70-130 40
alpha-Chlordane 5103-71-9 3546/8081B ug/kg 0.24 1.0 70-130 40
Chlordane 57-74-9 3546/8081B ug/kg 3.1 10 70-130 40
Dieldrin 60-57-1 3546/8081B ug/kg 0.23 1.0 70-130 40
Endosulfan | 959-98-8 3546/8081B ug/kg 0.28 1.0 70-130 40
Endosulfan Il 33213-65-9 3546/8081B pg/kg 0.30 1.0 70-130 40
Endosulfan Sulfate 1031-07-8 3546/8081B pg/kg 0.25 1.0 70-130 40
Endrin 72-20-8 3546/8081B pg/kg 0.21 1.0 70-130 40
Endrin Aldehyde 7421-93-4 3546/8081B pg/kg 0.40 1.0 70-130 40
Endrin Ketone 53494-70-5 3546/8081B pg/kg 0.34 1.0 70-130 40
gamma-BHC (Lindane) 58-89-9 3546/8081B pg/kg 0.21 1.0 70-130 40






Quality Assurance Project Plan, 301(h) Waiver and NPDES Permit Renewal Application Supplement, for

Asplund Water Pollution Control Facility

Table 4-4. Analytical and QA/QC Information for Tissue Sample Analysis

Method (with

Preparation or | Units (Dry| Target Target | % Recovery % RPD
Parameter CAS Extraction Method) | Weight) MDL MRL Accuracy Precision

gamma-Chlordane 5566-34-7 3546/8081B ug/kg 0.20 1.0 70-130 40
Heptachlor 76-44-8 3546/8081B ug/kg 0.13 1.0 70-130 40
Heptachlor Epoxide 1024-57-3 3546/8081B ug/kg 0.28 1.0 70-130 40
Methoxychlor 72-43-5 3546/8081B ug/kg 0.61 1.0 70-130 40
Mirex 2385-85-5 3546/8081B ug/kg 0.24 1.0 70-130 40
Toxaphene 8001-35-2 3546/8081B ug/kg 9.3 50 70-130 40
Azinphos-methyl 86-50-0 3541/ALS SOP pg/kg 17 40 70-120 40
Demeton-0,S 8065-48-3 3541/ALS SOP ug/kg 14 40 70-120 40
Ethyl Parathion 56-38-2 3541/ALS SOP ug/kg 18 40 70-120 40
Malathion 121-75-5 3541/ALS SOP ug/kg 11 40 70-120 40
SVOCs

1,2,4-Trichlorobenzene 120-82-1 3541/8270D pg/kg 2.8 40 36-119 40
2,4,6-Trichlorophenol 88-06-2 3541/8270D pg/kg 7.3 40 47-120 40
2,4-Dichlorophenol 120-83-2 3541/8270D ug/kg 11 40 47-117 40
2,4-Dimethylphenol 105-67-9 3541/8270D ug/kg 8.3 40 10-101 40
2,4-Dinitrophenol 51-28-5 3541/8270D pg/kg 310 2000 40-172 40
2,4-Dinitrotoluene 121-14-2 3541/8270D ug/kg 6.5 2000 54-109 40
2,6-Dinitrotoluene 606-20-2 3541/8270D ug/kg 9.3 2000 60-117 40
2-Chloronaphthalene 91-58-7 3541/8270D ug/kg 35 40 70-130 40
2-Chlorophenol 95-57-8 3541/8270D ug/kg 11 40 63-106 40
2-Methyl-4,6-dinitrophenol 534-52-1 3541/8270D ug/kg 330 2000 46-119 40
2-Nitrophenol 88-75-5 3541/8270D ug/kg 9.0 40 37-135 40
3,3'-Dichlorobenzidine 91-94-1 3541/8270D ug/kg 2000 2000 70-130 40
4-Bromophenyl Phenyl Ether 101-55-3 3541/8270D ug/kg 3.1 40 42-118 40
4-Chloro-3-methylphenol 59-50-7 3541/8270D ug/kg 6.8 40 44-123 40
4-Chlorophenyl Phenyl Ether 7005-72-3 3541/8270D ug/kg 3.4 40 42-114 40
4-Nitrophenol 100-02-7 3541/8270D ug/kg 17 40 51-154 40
Acenaphthene 83-32-9 3541/8270D pg/kg 44 40 46-122 40
Acenaphthylene 208-96-8 3541/8270D pg/kg 3.6 40 52-124 40
Anthracene 120-12-7 3541/8270D pg/kg 49 40 70-130 40
Benz(a)anthracene 56-55-3 3541/8270D pg/kg 2.7 40 50-119 40
Benzo(a)pyrene 50-32-8 3541/8270D pg/kg 3.2 40 50-119 40
Benzo(b)fluoranthene 205-99-2 3541/8270D ug/kg 3.8 40 53-108 40
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Table 4-4. Analytical and QA/QC Information for Tissue Sample Analysis

Method (with
Preparation or | Units (Dry| Target Target | % Recovery % RPD
Parameter CAS Extraction Method) | Weight) MDL MRL Accuracy Precision
Benzo(g,h,i)perylene 191-24-2 3541/8270D pg/kg 2.8 40 52-118 40
Benzo(k)fluoranthene 207-08-9 3541/8270D pg/kg 47 40 51-119 40
Bis(2-chloroethoxy)methane 111-91-1 3541/8270D ug/kg 2.2 40 63-113 40
2,2'-Oxybis(1-chloropropane) 108-60-1 3541/8270D pg/kg 15 40 59-117 40
Bis(2-ethylhexyl) Phthalate 117-81-7 3541/8270D ug/kg 12 2000 56-136 40
Butyl Benzyl Phthalate 85-68-7 3541/8270D pg/kg 7.9 40 44-141 40
Chrysene 218-01-9 3541/8270D pg/kg 3.0 40 55-117 40
Dibenz(a,h)anthracene 53-70-3 3541/8270D pg/kg 41 40 52-125 40
Diethyl Phthalate 84-66-2 3541/8270D ug/kg 140 200 63-124 40
Dimethyl Phthalate 131-11-3 3541/8270D pg/kg 25 40 62-119 40
Di-n-butyl Phthalate 84-T4-2 3541/8270D pg/kg 8.2 100 45-145 40
Di-n-octyl Phthalate 117-84-0 3541/8270D pg/kg 5.2 40 51-145 40
Fluoranthene 206-44-0 3541/8270D pg/kg 9.4 40 57-120 40
Fluorene 86-73-7 3541/8270D pg/kg 47 40 54-118 40
Hexachlorobenzene 118-74-1 3541/8270D pg/kg 3.1 40 63-112 40
Hexachlorobutadiene 87-68-3 3541/8270D ug/kg 2.4 40 56-105 40
Hexachloroethane 67-72-1 3541/8270D ug/kg 5.4 40 34-118 40
Indeno(1,2,3-cd)pyrene 193-39-5 3541/8270D pg/kg 2.7 40 57-121 40
Isophorone 78-59-1 3541/8270D ug/kg 45 40 59-109 40
Naphthalene 91-20-3 3541/8270D ug/kg 3.4 40 41-111 40
Nitrobenzene 98-95-3 3541/8270D ug/kg 43 40 60-120 40
N-Nitrosodi-n-propylamine 621-64-7 3541/8270D ug/kg 14 40 50-123 40
Pentachlorophenol 87-86-5 3541/8270D ug/kg 7.6 100 41-105 40
Phenanthrene 85-01-8 3541/8270D ug/kg 2.4 40 48-118 40
Phenol 108-95-2 3541/8270D pg/kg 19 2000 46-126 40
Pyrene 129-00-0 3541/8270D pg/kg 3.9 40 50-114 40

4.3.1.2 Determination of Method Detection Limits and Analysis of Standard Reference Materials

Information pertaining to the determination of laboratory MDLs and RLs is included in the respective
laboratory quality assurance manuals (QAMs). The QAMs for ALS Laboratories and Pacific EcoRisk are
included in Appendix A of this QAPP.

Supporting documentation from the laboratories on MDL determinations for the parameters monitored
under this program will be provided upon request.
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The analytical chemistry laboratory (ALS) analyzes standard reference materials on an annual and project
specific basis. Supporting documentation providing the results of the standard reference material analyses
will be provided upon request. The toxicity testing laboratory (Pacific EcoRisk) also maintains records on
control test performance and these records will be provided upon request.

4.3.1.3 Performance Evaluations Studies and Certifications

ALS takes part in EPA's NPDES and various State Performance Evaluation Studies on a quarterly and
annual basis as required and holds relevant certifications for their analytical laboratories that will be
provided upon request.

4.3.2 Biological QA Procedures

QA procedures for collecting and analyzing benthic infauna and fish community samples will be consistent
with those outlined in Quality Assurance/Quality Control (QA/QC) for 301(h) Monitoring Programs:
Guidance on Field and Analytical Methods (EPA, 1987). Activities relevant to the benthic infauna
community sampling will include the following:

e Establishing minimum grab sample quality “screening” criteria

e Careful inspection of sieves to ensure no mesh deviations from that specified

e Use of filtered ambient water for all sample sieving/transfer

e Double coarse pick/sort of 5 to 10 percent of the trays in the laboratory by different analysts

e Sample fixation immediately following transfer to the container; minimize exposure to sunlight and
temperature extremes

e Use of both internal and external sample labels; transfer of internal labels with the sample during the
course of laboratory analyses

e Development of a taxonomic reference collection for the study area; submittal of selected specimens
to a qualified expert for confirmation of problematic identifications

Activities relevant to the fish community sampling will include the following:
e Establishing fish measurements and weighing procedures and handling criteria
e Establishing taxonomic identification procedures and lead scientists to confirm identifications

e Referencing fish sample fixation immediately following transfer to the container; minimizing exposure
to sunlight and temperature extremes

e Use of both internal and external sample labels; transfer of internal labels with the sample during the
course of laboratory analyses

e Development of a taxonomic reference collection for the study area; submittal of selected specimens
to a qualified expert for confirmation of problematic identifications, if needed

433 Field Sampling and Monitoring QA Procedures

QA procedures for the field sampling and monitoring include the following elements:

e Prior to daily sampling activities, work area surfaces on board the survey vessel are cleaned thoroughly
to prevent cross-contamination of samples

e Prior to the commencement of any equipment decontamination and sampling on board the survey
vessel, the vessel is oriented into the wind, if possible, to prevent any exhaust emissions from entering
the aft deck work area that could contaminate samples

e All decontaminated sampling equipment, trays, and sample utensils and containers are checked to
ensure they are packaged and stored to prevent contamination before sampling commences
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4.4 QC Procedures

441 Laboratory QC

Laboratory QC checks will be performed by the laboratories to assess the validity of the analytical results.
The types of laboratory control checks to be performed under this program are summarized in Table 4-5.

Table 4-5. Summary of Laboratory QC Checks

Calibration®
Parameter Method Blanks® Duplicates® MS/MSD or LCS/LCSD®  Surrogates* Blank Initialf Continuing

Cyanide v v v

Particle Grain Size v

Total Solids v

TVS v v

TOC v

Metals 4 v v

Dioxin v v v v v v v
PCBs 4 v v v v v v
Pesticides 4 v v v v v v
SVOCs v v v v v v v
VOCs v v v v v v v

2Method blanks will be performed at a rate of one per batch (typically at a rate of 5% or more).
®Duplicates will be performed at a rate of 5 percent if sample volumes allow; MSDs and LCSDs may also be used for replication.

‘MS/MSDs will be performed at a rate of 5 percent or one per batch if allowed based on available sample volumes. LCS/LCSDs may
be substituted or if in adequate sample volume exists. MSDs may be used for replication.

dSurrogate spikes for organics analyses are required for every sample, including QC samples.
¢Ongoing calibration is required at the beginning of each work shift, every 12 hours, and at the end of each shift.

fInitial calibrationsare required prior to sample analysis, after each major disruption of equipment, and when ongoing calibration
fails criteria.

LCS/LCSDs = laboratory control sample/laboratory control sample duplicate; MS/MSD = matrix spike/matrix spike duplicate.

QA/QC samples will be analyzed by the laboratories in accordance with procedures outlined in their QAMs.
Each analytical laboratory will prepare a detailed case narrative outlining QA/QC concerns and corrective
action taken for each data set and will attach a QA/QC narrative report to each data report.

4.4.2 Field QC Checks

Field QC samples will be collected during the program to provide data to evaluate QC in regard to sample
collection and handling. Under this program, the following field control samples will be collected: field
duplicates, field blanks, and equipment blanks. A description of each field QC sample is provided in

Table 4-6, along with applicable matrices and collection frequency.
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Table 4-6. Summary of Field QC Check Samples

Sample
Type Matrix Definition Frequency
Trip Blank Water VOC A trip blank sample is designed to detect One trip blank shall accompany every
Only contamination of environmental samples cooler of water samples sent to the

during transport from the field to the lab when laboratory for the analysis of VOCs.
sampling for volatile organics. A trip blank is a This blank shall be analyzed for VOCs
VOC sample bottle filled with laboratory- only.
analyte-free water, transported to the site,
handled like a sample, and returned to the
laboratory for analysis. Trip blanks shall not be
opened in the field.

Field Blank | Water A field blank is designed to evaluate onsite Field blank(s) will be taken at a rate of
environmental contamination, the purity of 5 percent of the total number of
reagents used as preservatives, and the samples collected. This blank will be
sampling container filling/collection analyzed for all laboratory analyses
techniques. Field blanks are prepared using requested where applicable for
deionized water collected directly into the environmental samples collected at
sample bottle and will be handled like a sample | the site.
and transported to a laboratory for analysis.

Equipment | Sediment An equipment blank is designed to detect Equipment blank(s) will be taken at a

Blank contamination of environmental samples rate of 5 percent of total number of
caused by contamination of sampling samples collected. This blank will be
equipment. An equipment blank is analyte-free | analyzed for all laboratory analyses
water that is poured into or pumped through requested where applicable for
the sampling device, transferred to a sample environmental samples collected at
bottle, and transported to a laboratory for the site.
analysis.

Field Water, A field duplicate is a sample collected at the A total of 5 percent of all water

Duplicate Sediment, same sampling location and at the same samples will be field duplicates. Both

and Fish sampling event as the other samples. The field duplicates (e.g., the sample and the
Tissue duplicate is designed to check repeatability or duplicate) will be analyzed for the

precision of data in the laboratory.

Fish tissue sample duplicates will be prepared
by the laboratory following homogenization,
provided sufficient tissue is available.

same parameters in the laboratory.
For sediment, three replicate samples
will be collected at each site, so field
duplication is not necessary.

4.5

4.5.1

Introduction

Decontamination Procedures

Field decontamination procedures are outlined below. Only the sediment coring devices and sampling
utensils used for sediment collection will require decontamination because as all the water samples will be
collected directly from the receiving water sea surface into the sample containers, with no sampling
equipment being used. Leachate and other influent source samples will be collected by AWWU with
composite tubing and bottle cleaning and decontamination following their standard procedures. For
benthic sampling, gear will be thoroughly cleaned with site water, or filtered site water in the case of the
sieves, prior to sampling at the next station, as there are no concerns of chemical contamination.
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4.5.2 Stainless-Steel or Metal Sampling Equipment

Decontamination of re-usable stainless steel or metal field sampling equipment used for the collection of
samples for chemical analyses will follow this procedure. Equipment will be decontaminated prior to use in
the field and between replicate collections within a site and between sites as described by the following:

1. Wash thoroughly with ambient site water and clean with a brush as necessary to remove particulate
matter, debris, or surface film. debris.

Wash thoroughly with laboratory detergent (Alconox® detergent or similar).
Rinse with clean potable water.

Rinse thoroughly (triple-rinse) with metals-free deionized water.

vk WwN

Wrap equipment completely within a plastic bag to prevent contamination during storage and/or
transport to the field.

When not in use, decontaminated equipment will be stored in an environment free of hydrocarbons
(vessel exhaust) or metallic surfaces to prevent contamination. Any sampling equipment suspected of
contamination will be decontaminated again before use.

Used equipment rinsate solutions that exhibit any suspect chemical contaminants (e.g., exhibit an oil
sheen) will be collected for proper onshore disposal. Otherwise, all residual sediment remaining after
sampling activities and all equipment rinsate solutions (including seawater mixed with Alconox or
Liquinox® detergent) will be disposed of as close as possible to the location from which they were derived
(i.e., in the vicinity of the sampling station once sampling is complete). Both Alconox and Liquinox are
water soluble, biodegradable detergents approved by the U.S. Department of Agriculture.

4.6 Sample Custody

4.6.1 Field Logs

Data for each attempted field sample collection will be recorded on individual project-customized field
logs that will include, at a minimum, date and time of collection, sampling personnel and platform,
weather and sea state information, station and navigational information, gear type in use, measured water
depth if applicable, target sampling depth if applicable, tide stage/water level, penetration depth of corer,
and comments concerning sampling anomalies or deviations from this QAPP. These logs will serve to
document failed sampling attempts as well as successful sample retrievals; one log will be completed for
each sampling site. The log forms will also be used to document the type of substrate encountered along
with its color, density, consistency, odor, and the presence of organisms, vegetation, fines, or debris, oil
sheen or visible contamination, and/or other distinguishing characteristics. Photographs of the sampling
will also be documented on the field logs and/or using a project-customized electronic field logging
software application amenable to cataloging photographs. At the completion of each field survey, the lead
scientist will review all associated field logs and sign off as to their accuracy and completeness.

4.6.2 Sample Labels

Pre-printed project-customized sample labels will be waterproof and will be placed on the outside of each
sample container; benthic samples will also contain an internal cotton rag paper label marked with
indelible pencil or ink as is customary. Hand-entered label information will be in indelible ink (e.g.,
waterproof Sharpie®). Each label at minimum will provide the following information:

e Project name

e Station identification

e Sample identification number (“SAMPID")
e Sample depth (i.e. intertidal or subtidal)

e Date and time of sample collection
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e Analyses to be performed
e Preservation method (if appropriate)
o  Number of containers

e Collector's initials
4.6.3 Sample Custody

4.6.3.1 Field Operations

COC protocols include COC activities in the field as well as during shipment of the samples to the offsite
laboratories. This includes the use of project-customized COC forms that are used to identify the samples,
the sample custodians, and the dates and modes of transfer during transport to the analytical laboratory.

The sampling team that collects the samples retains custody of the samples in the field. The samples
remain in the possession of and in view of a member of the sampling team until they are placed in a
designated secure area. Samples will be considered to be “in custody” if they are:

e Inthe custodian’s possession or view,
e Inasecured place (locked) with restricted access, or
e Inasecure container.

Standard COC procedures will be used for all samples collected, transferred, and analyzed as part of this
project. Except for the shipping carrier (e.g., Federal Express), each person who has custody of the samples
will sign the COC form, whether relinquishing or receiving the samples, and will ensure samples are
shipped or stored properly and securely.

Standard information on COC forms includes:

e Sample identification (SAMPID and location)
e Sample collection date and time

e Sample matrix

e Analyses to be performed

e Container types and numbers

e Preservation method

e Dates and times of transfer

e Name of shipping company

o Names of persons with custody

The signed COC forms will be placed in a sealed plastic bag that will be taped to the lid of the cooler
containing the samples for shipment by a commercial carrier. Coolers will be taped securely shut using
strapping tape and sealed with a signed and dated custody seal prior to shipping with a carrier; these
custody seals are covered with clear tape and affixed in such a way that the seal must be broken when
opening the cooler so that any tampering will be visibly evident. The shipping and tracking information
from the carrier are used in lieu of a signature on the COC while the carrier holds custody of the samples.
Sample receipt at the laboratory will be fully documented, and COC records will be included in the final
data reports prepared by the analytical laboratory.

4.6.3.2 Laboratory Operations

Detailed laboratory COC procedures and related documentation, including sample receipt, storage, and
tracking are summarized in the laboratory's Quality Assurance Plan (QAP) that will be reviewed by the
Project QA Officer for compliance with project requirements before commencement of the field effort.
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4.6.4 Sample Handling

All samples collected for the program will be collected following standard procedures as described in
Section 3 of this document, placed in the appropriate pre-labeled containers during collection activities,
stored at the appropriate temperature, and shipped or delivered under COC procedures to the analytical
laboratory with sufficient time to allow analysis within holding time. Holding time is the maximum
allowable time between sample collection and analysis and/or extraction, based on the method, analyte
of interest, and stability factors, and preservative used (if any); allowable holding times are also provided
in Table 4-7 through 4-9 (provided in corresponding sections below) for water, sediment, and tissue
matrices, respectively.

Sample preservatives may be either included in the sample container by the laboratory or added to the
sample immediately after collection, as is often the case of direct surface water samples. All samples will
be placed in coolers with gel ice immediately following collection.

Samples will be shipped to the laboratory within a reasonable amount of time of being collected, given
holding times and shipping requirements, to avoid potential delays over weekends or that may occur due
to transportation anomalies. Procedures for sample shipment are as follows:

o Bubble wrap or other similar material will be placed on the bottom of the cooler. Samples will be
placed on top of the bubble wrap.

e Glass bottles will be wrapped in bubble wrap or placed in plastic sleeves to prevent breakage. Groups
of plastic bottles will be placed in clear, large Ziploc® bags and sealed.

e Sample bottles and packing material will be inserted, where appropriate, to ensure that the bottles will
not move during shipment. A temperature control bottle will also be placed in the cooler to be used
by the laboratory to check sample temperature upon receipt.

e Remaining space in the cooler will be filled with blue ice/gel ice packets in such a way to ensure that
the entire cooler is chilled and will maintain a temperature of <6 degrees Celsius (°C) during transport.

e Completed and signed COC will be placed in a Ziploc® bag, which will be sealed and taped to the
inside lid of the appropriate cooler.

e For coolers without hinges, two signed custody seals will be placed on the cooler, one on right side of
the front of the cooler and one on the left side of the back of the cooler. For coolers with hinged lids,
one custody seal will be placed on the front side of the cooler. Custody seals will be placed so that the
seal must be broken when opening the cooler, and they will be covered with clear plastic tape.

e Coolers will be wrapped with strapping tape all around the cooler in two locations to securely close
cooler lids.

e Ashipping label will be placed on the top or front of the cooler and covered with clear plastic tape.

Coolers will be packed in such a way as to minimize the time that sample containers are not being chilled.
Sample transportation will comply with U.S. Department of Transportation or other applicable
requirements as appropriate.

Upon receipt, the laboratory custody personnel will conduct the following checks:
e Coolers will be checked for damage or leakage.
e Custody seals will be inspected to verify that they have not been broken.

e Once open, the temperature of the temperature control blank will be checked to verify that the
samples were kept at or below 4°C. This information will be recorded by the laboratory and noted in
the case narrative.

e Sample containers will be compared to the information on the COC to ensure that all containers are
accounted for and will be inspected for breakage. If sample containers are missing or broken, the
laboratory will notify the Field Team Leader (FTL) immediately.
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¢ Information on missing or broken sample containers will be noted on the COC.

o  Where appropriate, the pH of the preserved aqueous samples will be confirmed by the laboratory
upon receipt.

e The date and time of sample receipt by the laboratory will be noted on the COC.

e Once received at the laboratory, the laboratory accepts responsibility for proper storage, tracking,
analysis, and disposal of the samples.

4.6.4.1

Water Quality Samples

Water samples will be collected directly into pre-cleaned and properly labeled sample containers as noted
in Section 3. Samples will be chilled on gel ice during sampling activities until they can be transported to
KEI's onshore facility, where they will be maintained at acceptable temperatures until shipment under COC
procedures to the laboratory. Holding times, preservation, minimum sample volumes, and container types
required for each analytical parameter and method are presented in Table 4-7. Once at the laboratory,

samples will be stored at the appropriate temperature until extraction and/or analysis.

Table 4-7. Water Methods, Holding Time, Preservative, Sample Size, and Container Type

Minimum Sample

Temperature/ Size Container Number
Parameter | Analytical Method Holding Time Preservative (mlorl) and Type
Cyanide SW-846/9016 14 days <6°C, NaOH 250 ml One 250-ml HDPE
Metals 200.8 (all but Mercury) |6 months <6°C, HNO3 1L One 1-L HDPE
1634E (Mercury only) |90 days <6°C, HClL 125 ml One 125-ml FLPE
Dioxin EPA 1613B 1 year <6°C 1L Two 1-L amber
glass with Teflon-
lined lid
PCBs EPA 608.3 1 year <6°C 1L Two 1-L amber
glass with Teflon-
lined lid
Pesticides | EPA 608.3 (OC 7 days pre- <6°C 1L Two 1-L amber
Pesticides)/ALS SOP extraction; 40 days glass with Teflon-
(OP Pesticides) post-extraction lined lid
SVOCs EPA 625.1 7 days pre- <6°C 1L Two 1-L amber
extraction; 40 days glass with Teflon-
post-extraction lined lid
VOCs EPA 6241 14 days <6°C, HCL 60 ml Three 40-ml with
Teflon-lined septa
Toxicity Purple Urchin WET 36 hours <6°C 1 gallon One 1-gallon

EPA/600/R-95/136

cubitainer

FLPE = fluorinated HDPE; L= liters.

4.6.4.2

Sediment Samples

Sediment samples will be collected from the sampling equipment into pre-cleaned and properly labeled
sample containers as noted in Section 3.4.4. Samples will be chilled on gel ice during sampling activities
until they can be transported to KEI's facility, where they will be maintained at acceptable temperatures for
shipment. Holding times, preservation, minimum sample volumes, and container types required for each
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analytical parameter and method are presented in Table 4-8. Once at the laboratory, the samples will be
stored and frozen at appropriate temperatures until extraction and/or analysis.

Table 4-8. Sediment Methods, Holding Time, Preservative, Sample Size, and Container Type

Temperature/| Minimum Sample | Container Number
Parameter Analytical Method Holding Time Preservative Size (g) and Type
Particle Grain | ASTM D422M 6 months <6°C 100t0 200 g Ziplock bag (1
Size gallon)
TOC ASTM D4129-05 14 days <6°C 125¢g One 16-0z (~500-
ml) glass with
Total solids EPA 160.3 Mod 14 days <6°C 125¢ Teflon-lined lid
TVS SM 2540G 14 days <6°C 125¢g
Metals EPA 6020A 6 months except <6°C 50g One 16-0z (~500-
(Mercury 1631E) mercury (28 days) ml) glass with
Teflon-lined lid
PCBs EPA 8082A 14 days pre- <6°C 150 g One 8-0z (~250-
extraction; 40 days ml) glass with
post-extraction Teflon-lined lid
Pesticides EPA 8081B (OC 14 days pre- <6°C 150¢g One 8-0z (~250-
Pesticides)/ALS SOP | extraction; 40 days ml) glass with
(OP Pesticides) post-extraction Teflon-lined lid
SVOCs EPA 8270D 14 days pre- <6°C 150¢ One 8-0z (~250-
extraction; 40 days ml) glass with
post-extraction Teflon-lined lid
Dioxin EPA 8290 30 days pre- <6°C 150¢ One 4-0z (~125
extraction; 45 days ml) glass with
post-extraction Teflon-lined lid
VOCs EPA 8260C 14 days <6°C, 25¢g One 2-0z (~60-
methanol ml) glass with

Teflon-lined lid

g = grams; 0z = ounce.

4.6.4.3

Benthic Invertebrate Samples

Benthic infauna samples will be placed in clean pre-labeled wide-mouth HDPE or glass containers after
sieving, and an internal benthic label will be included in each sample jar, as described in Section 3.5.4. The
sample containers will be stored in coolers until the field crew transits to the KEl's facility in Anchorage,
where they will be stored in a secure area for processing.

After sample transfer from formalin to 70 percent ethanol and sorting (removal of organisms from the
sediment), any organisms being sent for taxonomic identification will be shipped in alcohol following

applicable COC protocols and shipping procedures as described above. No temperature preservation is
necessary, but all samples will be packed securely to minimize breakage and maintain integrity prior to
shipment under COC protocols.

4.6.4.4

Fish Tissue Samples

Aluminum-wrapped fish tissue samples will be placed in clean pre-labeled plastic bags, double bagged,
and held on gel ice in the field as described in Section 3.7.4. Samples will be frozen at KEI's facility prior to
shipment to the laboratory to maintain tissue integrity. Holding times, preservation, minimum sample
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volumes, and container types required for each analytical parameter and method are presented in

Table 4-9. Shipping of fish tissues for analysis will follow all COC protocols and shipping procedures as
outlined above. Once at the laboratory, the samples will be stored and frozen at -18°C until analysis within
holding times as prescribed by method.

Table 4-9. Tissue Methods, Holding Time, Preservative, Sample Size, and Container Type

Minimum
Temperature/ Sample Size | Container Number
Parameter Analytical Method Holding Time Preservative (9) and Type
Total Solids EPA 160.3 Mod 14 days Frozen (-18°C) 250¢g Aluminum-foil
wrapped in plastic
bag
Metals EPA 6020A 6 months except Frozen (-18°C) 10g One 8-0z (~250-
(Mercury 1631E) Mercury (28 days) ml) glass with
Teflon-lined lid
Dioxin EPA 8290 30 days pre- Frozen (-18°C) 25¢g One 8-0z (~250-
extraction; 45 days ml) glass with
post-extraction Teflon-lined lid
PCBs EPA 8082A 14 days pre- Frozen (-18°C) 20g One 8-0z (~250-
extraction; 40 days ml) glass with
post-extraction Teflon-lined lid
Pesticides EPA 8081B (OC 14 days pre- Frozen (-18°C) 40g One 8-0z (~250-
Pesticides)/ALS SOP | extraction; 40 days ml) glass with
(OP Pesticides) post-extraction Teflon-lined lid
SVOCs EPA 8270D 14 days pre- Frozen (-18°C) 20g One 8-0z (~250-
extraction; 40 days ml) glass with
post-extraction Teflon-lined lid

4.7 Calibration and Preventive Maintenance

471 Calibration

Laboratory equipment must operate satisfactorily within specified operating limits before it can be
expected to produce reliable and usable data for a project. Documentation concerning the calibration of
laboratory equipment should include instrument type, calibration frequency, reference standards used,
calibration acceptance criteria, and calibration documentation procedures. Calibration applies to
laboratory instruments including balances, refrigerators, and ovens. Details about individual method
calibration requirements and performance criteria are included in ALS's laboratory QAM.

4.7.2 Preventive Maintenance

473 Laboratory

Designated laboratory personnel will be trained in routine maintenance procedures for all major
instrumentation. Either trained staff or trained service engineers/technicians employed by the instrument
manufacturer will perform any necessary repairs. The laboratory will have multiple instruments that will
serve as backup to minimize the potential for down time. All maintenance will be documented and kept in
permanent logs. These logs will be available for review by auditing personnel. Additional details about
preventive maintenance for laboratory instruments are included in the laboratories QAM, which are
included in Appendix A.
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4.8 Field Training and Recordkeeping

4.8.1 Training

Field personnel will be trained in proper sample collection techniques, all sample custody procedures, and
project-specific procedures as outlined in this QAPP. New field staff, if any, will receive comprehensive
training before participating in field activities. Further, prior to each monitoring event, the FTL will conduct
a training session with all staff to ensure that all project procedures are being followed. Documentation of
each training session will be signed by all attending personnel, and records will be maintained at Jacobs
and KEI offices in Anchorage.

4.8.2 Recordkeeping

Field personnel will maintain records of field operations, sampling, and measurement in a project-specific
loose-leaf notebook containing customized field logs printed on Rite-in-the Rain® or similar waterproof
paper that are tailored specifically to this project. Entries in the notebook will be made with indelible ink,
and each type of field log will be sequentially numbered. Documentation in the field notebooks will
facilitate sample identification and tracking, COC, and eventual uploading of field data to the database,
and may include the following:

e Project title

e Type of sampling

e Location

e Date and time of sampling collection

e Types of gear used for sample collection

e Names of field crew

e Weather conditions and sea state encountered during field activity

¢ Navigational coordinates (DGPS) of sampling location

e Water depths, sample collection depths, equipment penetration depths, as appropriate

e Sample description (such as color, odor, visual assessment of turbidity or disturbance, visible
organisms)

e Other field measurements, if any
e (Calibration results

e |dentification of conditions that might affect the representativeness of a sample (such as recent storm
event, rough seas, heavy swells)

¢ Notations regarding any deviations from this QAPP
e Signature of primary note taker and that of the Field Lead reviewer

If entries in the field notebooks need to be corrected or changed, corrections will be made by crossing out
mistakes with a single line, writing the corrections, and initialing and dating the entry. The use of
correction fluid or obliteration of prior entries is not permitted. In addition to the field notebooks, COC
forms will also be used to document field efforts. Any deviations or modifications to the field procedures
specified in the QAPP and/or EPA methods will be fully documented on the field logs.

49 Audits

Field and laboratory performance will be audited to verify documentation and implementation of the
QAPP and correction of identified deficiencies, as well as to identify any non-conformances.
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49.1 Field Audits

Assessment activities may include surveillance, inspections, peer review, management system review,
readiness review, technical systems audit, performance evaluation, data quality assessment, etc. The

Project QA/QC Officer and Studies Manager will be responsible for initiating performance audits and

overseeing audit finding implementation.

4.9.2 Program Team Audits

Performance audits conducted by the Program Team are used to quantitatively assess the accuracy of
analytical data through the use of performance evaluation and blind check samples. Laboratory
performance will be audited by the Project QA/QC Officer or designee.

493 Laboratory Performance and Systems Audits

The analytical laboratory will conduct both internal and external QC checks. External QC checks include
participation in EPA’s certification and performance evaluation programs. The results of performance
evaluation samples will be made available to the Project QA/QC Officer and Studies Manager. Internal QC
checks (duplicates, method blanks, and matrix spiked samples) will be performed in accordance with the
approved methods.

Laboratory systems will be audited as required. Contracted laboratories have submitted their QAMs, which
are included in Appendix A. Laboratory QAPs will be provided on request. If any problems are noted during
data evaluation and data use, specific corrective actions will be implemented on a case-by-case basis. An
additional systems audit may be requested by the Project QA/QC Officer and Studies Manager, if
warranted.

Depending on the project objectives, the laboratory may be required to perform the following:
e Monthly project review of 10 percent of all projects done by the QA department

e Audits performed by the Laboratory QA/QC Officer at a frequency greater than specified in the
laboratory QAP

e Special audits by the corporate management when a problem is suspected

410 Corrective Action

4.10.1 Field Corrective Actions

The Project QA/QC Officer and Studies Manager are responsible for initiating corrective actions. Corrective
action steps include problem identification, investigation responsibility assignment, investigation, action
to eliminate the problem, increased monitoring of the effectiveness of the corrective action, and
verification that the problem has been eliminated.

Documentation of the problem is important to the overall management of the study. A corrective action
request form for problems associated with sample collection is completed by the person discovering the
QA problem. This form identifies the problem, establishes possible causes, and designates the person
responsible for action. The responsible person will be either the Project QA/QC Officer or the Studies
Manager.

The Correction Action Request Form (Figure 4-1) includes a description of the corrective action planned
and has space for follow-up. The Studies Manager and Project QA/QC Officer verifies that the initial action
has been taken and appears to be effective and, at an appropriate later date, checks to see if the problem
has been resolved fully. The Studies Manager and Project QA/QC Officer receives a copy of all corrective
action request forms and enters them into the corrective action log. This permanent record aids the
Studies Manager and Project QA/QC Officer in follow-up and assists in resolving the QA problems.

Examples of corrective action include, but are not limited to, correcting COC forms, analysis reruns (if
holding time criteria permit), re-calibration with fresh standards, identification of sources of blank
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contamination, or additional training in sampling and analysis. Additional approaches may include the
following:

e Re-sampling and re-analyzing

e Evaluating and amending sampling and analytical procedures

e Accepting the data and acknowledging the level of uncertainty or inaccuracy by flagging the validated
data and providing an explanation for the qualification

4.10.2  Laboratory Corrective Actions

The laboratory supervisors review the data generated to verify that all QC samples have been run as
specified in the protocol. Laboratory personnel are alerted that corrective actions may be necessary if:

e QC data are outside the warning or acceptable windows for precision and accuracy established for
laboratory samples.

¢ Blanks contain contaminants at concentrations above the levels specified in the laboratory QAPP for
any target compound.

e Undesirable trends are detected in matrix spike recoveries or relative percent difference between
matrix spike duplicates.

e There are unusual changes in detection limits.

e Deficiencies are detected by the laboratory QA director during internal or external audits, or from the
results of performance evaluation samples.

If nonconformances in analytical methodologies, QC sample results, etc., are identified by the bench
analyst, corrective actions are implemented immediately. Corrective action procedures are handled
initially at the bench level by the analyst, who reviews the preparation or extraction procedure for possible
errors and checks the instrument calibration, spike and calibration mixes, instrument sensitivity, etc. The
analyst immediately notifies their supervisor of the problem that is identified and the investigation being
made. If the problem persists or cannot be identified, the matter must be referred to the laboratory
supervisor and Laboratory QA/QC Officer for further investigation. Once resolved, full documentation of
the corrective action procedure must be filed with the laboratory supervisor, and the Laboratory QA/QC
Officer must be provided a corrective action memorandum for inclusion into the project file if data are
affected.

Corrective actions may include, but are not limited to the following:

e Re-analyzing suspect samples

e Re-sampling and analyzing new samples

e Evaluating and amending sampling and/or analytical procedures
e Accepting data with an acknowledged level of uncertainty

e Re-calibrating analytical instruments

e Qualifying or rejecting the data

Following the implementation of the required corrective action measures, data that are deemed
unacceptable may not be accepted by the Project QA/QC Officer and Studies Manager, and follow-up
corrective actions may be explored. Details of laboratory corrective actions will be provided in the
laboratory QAP on request.
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Figure 4-1. Corrective Action Request Form

Originator: Date:

Person responsible for replying:

Description of problem and when identified:

Sequence of Corrective Action (CA): (If a responsible person is not identified, submit this form directly to
the Studies Manager and Project QA/QC Officer)

State date, person, and action planned:

CA initially approved by: Date:

Follow-up date:

Final CA approval by: Date:

Information copies to:

Responsible person:

Studies Manager:

Project QA/QC Officer:
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4.11 Data Management and Validation

The goal of this AWPCF 301(h) waiver and NPDES permit renewal data collections program is to provide
complete and accurate data of known quality. To meet this goal, procedures for ensuring the accuracy of
the field and analytical data must be followed.

4111 Data Management

Microsoft® Access™ database management software will be used to manage the daily project database. A
project-specific sample tracking program (STP) will be used to manage the flow of the information from
the field sampling team(s) through the analytical laboratory and ultimately to the internal/external
clients. STP is an application that may be used to produce sample container labels and electronic COC
records. The STP will be programmed to reduce field entry errors with the assistance of an internal valida-
tion application that inhibits the operator from entering incorrect information.

Laboratories will provide data in electronic format to the database supervisor. The electronic deliverable
from the laboratory will be a comma delimited ASCII file that contains all the information required for
completing the sample preservation information and analytical result files when combined with the
information in the STP.

4.11.2 Data Reduction

Field documentation, sample data, instrument calibrations, and QC data (field and laboratory) will be
reviewed and validated by the Project QA/QC Officer before being included in the project files. QC checks
also will be reviewed by the Studies Manager, who will be responsible for summarizing these data. The pH,
temperature, salinity, depth, dissolved oxygen, and conductivity readings are recorded by the FTL and
reviewed by the Project QA/QC Officer before being included in the project files in the raw form.

Should erroneous or missing data appear in the project documentation, the Project QA/QC Officer will
cross check this information with the FTL. If the FTL or their project notes cannot verify the data, the
Project QA/QC Officer will be called on to make a final decision as to the usability of the data in question
based on discussions with the entire sampling team, knowledge of any problems that were incurred during
that particular sampling event, and review of collateral data (QC checks) that may indicate specific
problems with field instrumentation. If the data cannot be verified, then the data will be flagged as
rejected and not used.

4113 Data Validation

The purpose of the data quality evaluation process is to assess the effect of the overall analytical process
on data usability. Two major data evaluation categories are laboratory performance and matrix
interferences. The laboratory performance evaluation determines compliance with the specific analytical
method requirements. Evaluation of matrix interferences is more subtle and involves the review of
multiple data quality control (QC) areas, including surrogate spike recoveries, matrix spike recoveries, and
duplicate sample results. The data review and validation process is as follows:

e Prior to release by the laboratory, all analytical data are carefully reviewed to verify sample identity,
instrument calibration, detection limits, dilution factors, numerical computations, accuracy of
transcriptions, and chemical interpretations. Additionally, the QC data are reduced, and the resulting
data are reviewed to ascertain compliance with the laboratory-defined limits for accuracy and
precision. Any non-conforming data are discussed in the data package cover letter and case narrative.

e Following submittal by the analytical laboratory, water quality and sediment chemistry data are
validated by the project chemist based on compliance with the analytical method requirements, and
reviewed to assess the accuracy, precision, and completeness of the data following procedures
modeled on the National Functional Guidelines for Organic Data Review (EPA, 1999) and National
Functional Guidelines for Inorganic Data Review (EPA, 2002).
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e QA/QC summary forms and data reports are reviewed and included (when applicable to the method)
for the following areas: holding time compliance, calibration verification, blank results, matrix spike
precision and accuracy, method accuracy as demonstrated by laboratory control samples (LCSs), field
duplicate results, surrogate recoveries, internal standard performance, and interference checks. Data
are also evaluated to identify potential data limitations and/or uncertainties in the analytical results.

This process is independent of the laboratory’s checks and focuses on the usability of the data to support
the project data interpretation and decision-making processes. A data review worksheet is completed for
each data package, and non-conformance data are documented.

Data that are not within the acceptable limits are appended with a qualifying flag (single- or double-letter
abbreviation). Although the qualifying flags originate during the database query process, they are included
in the final data summary tables so that the data will not be used indiscriminately. The following flags are
used in the process:

e U: Undetected. Analyte was analyzed for but not detected above the MDL.

e UJ: Detection limit estimated. Analyte was analyzed for, and qualified as not detected. The result is
estimated.

e J: Estimated. Analyte was present, but the reported value may not be accurate or precise.
¢ R:Rejected. Data are unusable. (Note: Analyte/compound may or may not be present.)

Numerical sample results that are greater than the MDL but less than the laboratory RL are qualified with a
“J" for estimated as required by the EPA Functional Guidelines for Evaluating Data Quality (1994a).

The entire database is queried for frequency of detection in blanks and samples, detailed listing of blank
detects, matrix spike/matrix spike duplicate (MS/MSD) results, field duplicate precision, surrogate
recoveries, preparation, and analysis dates pertaining to holding times. The queries are then manipulated
to calculate necessary statistics for evaluation of the data.

Once the data review and validation process is completed, the entire dataset is reviewed for chemical
compound frequencies of detection, dilution factors that might affect data usability, and patterns of target
compound distribution. The dataset is also evaluated to identify potential data limitations and/or
uncertainties in the analytical results. A comprehensive summary of data validation results and
compliance with project DQOs is prepared for review by the Project QA/QC Officer and it will be included
with the studies report.

4.11.3.1 Procedures Used to Assess Data Precision, Accuracy, Completeness, Representativeness, and
Comparability

QC Measures

The following QC measures are used to assess data precision and accuracy:

e Method blanks

e  Matrix spikes or lab control spikes and duplicates

e Surrogate spike recoveries

Method Blanks

A method blank is a sample of analyte-free water that is treated as a sample in that it undergoes the same
analytical process as the corresponding field samples. Method blanks are used to monitor laboratory
performance and contamination introduced during the analytical procedure. Typically, one method blank
is required per 10 or 20 samples (depending on the analytical method) or one per batch, whichever is
more frequent.
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Matrix Spikes

For inorganic analyses, a single sample is split, and one portion is spiked with a known amount of
reference material. For organic analyses, three aliquots of a single sample are analyzed: one native and
two spiked with matrix spike compounds. Unlike the surrogate spike compounds, matrix spike compounds
are found on the method target compound list. Spike recovery is used to evaluate potential matrix
interferences, as well as accuracy. The duplicate spike results are compared to evaluate precision. The
matrix spike compounds and method target acceptance ranges are summarized for each analytical
method. Typically, one matrix spike (inorganic) or MS/MSD sample (organic) is analyzed for every 20
samples of the same matrix. In some cases, a laboratory control spike may be substituted for organic
methods, especially in the case where inadequate sample volumes exist, precluding the use of matrix
spikes.

Surrogate Spikes Recoveries

This QC measure is only applicable to organic analyses. Surrogate compounds are the structural homologs
of target compounds, often with deuterium substituted for hydrogen, and are, therefore, expected to
behave in a similar manner during the analysis. Surrogate spike recoveries are used to monitor both
laboratory performance and matrix interferences. Surrogate spike recoveries from field and laboratory
blanks are used to evaluate laboratory performance because the blanks represent an “ideal” sample
matrix. Surrogate spike recoveries for field samples are used to evaluate the potential for matrix
interferences. For field samples, when the surrogate spike recoveries fall outside the method target
acceptance windows, sample analysis will be reviewed by the laboratory QC officer and appropriate action
taken as dictated by the QAM that may include re-analysis of samples if sufficient material is available. If
the surrogate spike is still outside the acceptance window for the re-analysis, then the sample results are
qualified as affected by matrix interferences.

4.11.3.2 Formulas for Calculating Accuracy, Precision, and Completeness

Precision is a measure of the agreement or repeatability of a set of replicate results obtained from
duplicate analyses made under the same conditions. Precision will be estimated from analytical data and
cannot be measured directly. The precision of a duplicate determination can be expressed as the relative
percent difference (RPD), as calculated from the equation:

RPD ={l X1 - X2 1/ (X1 + X2)} x 200
Where:
X1 and X; are the duplicate values

Accuracy is a measure of the agreement between an experimental determination and the true value of the
parameter being measured. Accuracy is estimated through the use of known reference materials or matrix
spikes. Accuracy is calculated from analytical data and is not measured directly. Spiking of reference
materials into an actual sample matrix is the preferred technique because it provides a measure of the
matrix effects on the analytical accuracy. Accuracy, defined as percent recovery (P), is calculated by the
following equation:

P ={(SSR - SR)/SA] x 100}
Where:
SSR is the spiked sample result, SR is the sample result (native), and SA is the spike added

Completeness is defined as the percentage of measurements that are judged to be valid compared to the
total number of measurements made. Completeness is calculated using the formula:

Valid Measurements

=100
Total Measurements

Completeness = Valid Measurements/Total Measurements
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A goal of 95 percent usable data is established for the AWPCF 301(h) waiver and NPDES permit data
collections program, and the percentage of data that are determined to be valid for each monitoring event
is presented in the Data Quality Evaluation that is included with each data report.

4.11.3.3 Procedures Used to Document Data Representativeness and Comparability

Representativeness is a qualitative measure of the degree to which sample data accurately and precisely
represent characteristic environmental condition. Representativeness is a subjective parameter and is used
to evaluate the efficacy of the sampling plan design. Under the AWPCF 301(h) waiver and NPDES permit
data collections program, representativeness is demonstrated by providing full descriptions of the
sampling techniques and the rationale used for selecting sampling locations as provided in Section 3. Any
deviation from the pre-approved monitoring locations will be documented in the report.

Comparability is another qualitative measure designed to express the confidence with which one data set
may be compared to another. The following factors affect comparability: sample collection and handling
techniques, sample matrix type, and analytical methods, including MDLs, RLs, and data reporting.
Comparability is limited by the other PARCC parameters because data sets can be compared with
confidence only when precision and accuracy are known. Data from one monitoring event to another can
be compared when the same EPA-approved methods are used and if the data package deliverables are
similar. Sampling procedures and analytical methods will be used consistently at all AWPCF data
collection events as outlined in this QAPP.

412 QA Reports

The purpose of QA report is to document implementation of this QAPP. This report will include
assessments of measurement data accuracy, precision, and completeness; the results of performance and
system audits; and identification of any significant QA problems and recommended solutions. The
validated laboratory data reports will include a QA/QC data package and a case narrative detailing any
non-conformances in the QA/QC data.

A QA report will be attached as an appendix to the study report and may include the following:

e Data quality assessment in terms of precision, accuracy, representativeness, completeness, and
comparability, and the MDLs

e The degree to which DQOs were met
e Limitations of the measurement data; usability of the data
e Applicability of the data to site conditions

e Laboratory QC activities, including a summary of planned versus actual laboratory QC activities,
explanations for deviations, and an evaluation of data quality for each analysis for each media

e Field QC activities, including a summary of planned versus actual field QC activities, explanations for
deviations, and an evaluation of the data quality of field QC samples/activities and estimated impact
on sample data

e Data presentation and evaluation, including an assessment of sampling and analysis techniques, data
quality for each analysis and each matrix, and data usability

Reports will include copies of the field data sheets, COCs, validated laboratory reports, and QA/QC
summaries.
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5. Study Documentation

A combined data report will be generated after the 2022 sampling events. The data report will be
formatted as a stand-alone technical report to synthesize data generated by the data collections program.
The data report will be included as an appendix to the AWPCF 301(h) waiver and NPDES permit renewal
application supplement. The following information will be included:

¢  Summary of field observations

e Summary of analytical and biological results

e Field and laboratory QA/QC summaries

e Summary of validated laboratory data packages

e Copies of field data sheets and COC forms
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Quality Policy Statement

Pacific EcoRisk (PER) maintains a Quality Manual that provides a detailed description of quality
assurance (QA) and quality control (QC) policies and procedures for all toxicity testing and
chemical analyses performed by PER. These policies and procedures apply to all aspects of
toxicity testing that can potentially affect data quality and interpretation, including, but not
limited to, sampling and handling of test materials, collection, holding, and conditioning of test
organisms, test conditions and procedures, calibration of instruments, experimental design,
reference toxicant testing, record keeping, and statistical evaluation of data.

The primary objective of PER management is to ensure that all of the data generated and
reported are scientifically valid, legally defensible, and of known accuracy, precision,
representativeness, and comparability. In accordance with this objective, the PER Technical
Managers require that:

« All personnel concerned with environmental testing are familiarized with this Quality
Manual and implement the policies and procedures in their work;

« All personnel are free from undue pressures, which might adversely affect the quality of
work;

« All data is reviewed relative to method requirements and the Quality Manual. Corrective
actions are implemented when data fail to meet established quality control criteria;

« Standard operating procedures have been developed in accordance with test methods
established by the U.S. Environmental Protection Agency (USEPA), ASTM, and
Standard Methods and are used in order to ensure that good quality data is collected; and

« All final reports are reviewed in order to meet the clients’ objectives with respect to
quality and completeness.

The scientific staff is composed entirely of degreed professional scientists experienced in
performing both routine and regulatory testing, and many of the scientists have extensive
expertise in research and methods development for more specific non-routine studies.
Management and technical personnel have the authority and resources to carry out their duties
and have procedures to identify and correct departures from the laboratory’s management
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system. Personnel understand the relevance and importance of their duties as related to the
maintenance of PER’s management system.

The experienced staff, the modern facility, and strict adherence to the policies and procedures
described in the Quality Manual contribute to an overall commitment to timely production of the
highest quality product and services in compliance with the TNI Standard. PER continually looks
to improve the effectiveness of the management system through regular reviews and revisions to
the Quality Manual.

As a result of the exceptional quality of the data, PER provides technical support related to
NPDES, Water Quality Criteria Development, 404 Certification (Dredging), Ecological Risk
Assessment, ambient monitoring, and product/chemical registration programs.
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1. INTRODUCTION

This Quality Manual defines the policies, procedures, and documentation that ensure Pacific
EcoRisk’s testing services continually meet a defined standard of quality that is designed

to provide clients with data of known and documented quality and, where applicable,
demonstrate regulatory compliance.

This Quality Manual sets the standard under which all laboratory operations are performed,
including the laboratory's organization, objectives, and operating philosophy. The Quality
Manual has been prepared to ensure compliance with the 2016 TNI Environmental Laboratory
Sector Standard — Volume 1 — Management and Technical Requirements for Laboratories
Performing Environmental Analysis (EL-V1M1 through M7; ISO-2005). It is also compliant for
PER’s accreditations through the Oregon Health Authority’s Environmental Laboratory
Accreditation Program, the California Department of Public Health’s Environmental Laboratory
Accreditation Program (ELAP), and the Washington Department of Ecology (Appendix A). In
addition, the policies and procedures outlined are compliant with the various accreditation and
certification programs that PER maintains. A glossary of terms used in this Quality Manual is
provided in Appendix B.

The Quality Manager is responsible for maintaining the currency of the Quality Manual. The
Quality Manual is reviewed annually by the Quality Manager and his/her designees to ensure it
still reflects current practices and meets the requirements of any applicable regulations,
certifications, accreditations, or client specifications.

The Quality Manual is considered confidential within PER and may not be altered in anyway
except by approval of the Technical Manager(s). If it is distributed to external users, it is for the
purpose of reviewing PER’s management system and may not be used for any other purpose
without written permission.

PER’s scope of testing services includes testing under the following regulatory programs/study
areas: NPDES, Water Quality Criteria Development, 404 Certification (Dredging), Ecological
Risk Assessment, ambient monitoring, and product/chemical registration programs. The scope of
testing follows methods listed in Appendix C.

2. ORGANIZATION

PER is a commercial laboratory located in Fairfield, CA. The laboratory is a legally defensible
organization and is responsible for carrying out toxicity testing activities that:
+ Meet the requirements of the TNI Standard;
+ Conform to the specifications and requirements of the methods and procedures for
which the laboratory is certified to perform;
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+ Meet the requirements of the client, regulatory agencies (e.g., USEPA, Regional
Water Quality Control Boards, USACE, DTSC, etc.), and accrediting bodies through
application of the policies and procedures outlined in this Section and throughout the
Quality Manual; and

+ Ensure the protection of its clients’ confidential information and proprietary rights.

The organizational structure of the company and the relationship between quality management,
technical operations, and administrative support services is summarized in Figure 2-1.

The job descriptions, roles, responsibilities, and authority of laboratory management are
described in Section 3. The organizational chart specific to laboratory operations and job
descriptions for all other staff can be found in Section 18.

2.1 Conflict of Interest and Undue Pressure

PER ensures that it is impartial and that personnel are free from undue commercial, financial, or
other pressures that might influence their technical judgment.

The company is organized in such a way that ensures conflicts of interest do not influence the
technical judgment of analytical personnel. In addition, procedures are in place to prevent
outside pressures or involvement in activities that may affect competence, impartiality,
judgment, operational integrity, or the quality of the work performed at the laboratory.

Policies and procedures to prevent commercial, financial, or other influences that may negatively
affect the quality of the work or negatively reflect on competence, impartiality, judgment, or
operational integrity are described in depth in the Statement of Scientific Integrity and the
Employee Handbook.

2.2 Client Confidentiality

All data, reports, and electronic deliverables generated by PER are considered confidential and
proprietary to the client from whom the work has been contracted. It is the policy of PER that no
employee shall share client information with any other party without expressed written guidance
from the client. Electronic files are accessible on computers that require passwords from
qualified PER staff. PER employees shall not participate in any activity that would compromise
client confidentiality.
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3. MANAGEMENT

PER has a well-defined management structure. Top management consists of the Technical
Managers/Special Projects Directors. Additional management staff includes the Project
Manager(s), Laboratory Manager(s), Field Manager(s), and the Quality Manager.

Management has overall responsibility for the technical operations and the authority needed to
generate the required quality of laboratory operations. Management ensures communication
within the organization maintains an effective management system and communicates the
importance of meeting client, statutory, and regulatory requirements. Management ensures that
the system documentation is known and available so that appropriate personnel can implement
their part. When changes to the management system occur or are planned, managers ensure that
the integrity of the system is maintained.

PER has appointed deputies for top managerial positions in the case when one of the managers is
not in the office. Regarding the Technical Managers, another Technical Manager will act as a
deputy to the absent Technical Manager.

Management’s commitment to good professional practice and to the quality of its products is
defined in the QA Policy Statement, which can be found on the first page of this document.

Management ensures that testing activities meet the requirements of the TNI Standards, the
ISO/IEC 17025 Standard, and the needs of the client.

Management implements, maintains, and improves the management system and identifies
noncompliance with the management system of procedures. Managers initiate actions to prevent
or minimize noncompliance.

Management defines the minimal level of education, qualifications, experience, and skills
necessary for all positions in the laboratory and ensures that technical staff has demonstrated
capabilities in their tasks.

Management ensures technical competence of personnel operating equipment, performing tests,
evaluating results, or signing reports and limits authority to perform laboratory functions to those
appropriately trained and/or supervised. This is achieved through hiring staff with minimum
education requirements, providing in-house training by senior staff, and requiring staff to read
appropriate manuals and SOPs for their job description. Training is kept up to-date-as described
in Section 18 by periodic review of training records and through employee performance reviews.

P
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3.1 Management Roles and Responsibilities

Responsibilities and job descriptions of administrative staff and personnel who manage, perform,
or verify work affecting the quality of toxicity tests is documented in this section and in Section
18. The job responsibilities for top PER management are as follows:

3.1.1 Technical Manager/Special Projects Director

The Technical Manager/Special Projects Director (and designees) provides the resources
necessary to implement an effective quality and data integrity program. The Technical
Manager/Special Projects Director is a full-time staff member who supervises laboratory
operations and data reporting. The Technical Manager meets the general and education
requirements and qualifications found in Sections 4.1.7.2 and 5.2.6.1 of the TNI Standard - EL-
V1M2-2016. The Technical Manager’s proof of experience in the fields of accreditation may be
found in his/her employee file and resume.

If a Technical Manager is absent for fifteen (15) calendar days or more, a designee with
appropriate qualifications will perform the Technical Manager’s duties. Beyond a thirty-five (35)
calendar day absence, management will notify the primary accreditation body in writing of the
absence of the Technical Manager and the appointment of the designee.

PER Technical Managers are not the Technical Managers of more than one accredited
environmental laboratory.

The Technical Manager/Special Projects Director is responsible for:

+ Design and overseeing performance of individual projects;

+ Overseeing all laboratory scientists participating in the project;

+ Approval of and adherence to SOPs and the Quality Manual,

+ Data interpretation;

+ Preparation of final reports;

+ Consultation daily with the Laboratory Manager and Quality Manager to evaluate
laboratory operations;

+ Overseeing general operation of the laboratory, including monitoring performance
data and validity of operations;

+ Implementation of any necessary corrective actions;

+ Hiring of technical and administrative personnel;

+ Procuring new clients;

+ Reviewing invoices;

+ Reviewing new contracts; and

+ Requests and summarizes staff performance evaluations input for annual performance

reviews for all personnel.
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3.1.2 Quality Manager

The Quality Manager (and designees) is responsible for the oversight and review of quality

control data and operates independently from the laboratory operations for which he/she has

quality assurance oversight. The Quality Manager (and designees) is also responsible for the
daily review of data generated by laboratory operations and generating QA/QC program reports
for submittal to the Technical Manager(s) to ensure compliance with the TNI Standard. The

Quality Manager’s proof of experience in QA/QC procedures, knowledge of analytical methods,

and the laboratory’s management system may be found in his/her employee file and resume. The

Quality Manager has the following responsibilities:

+ Develops, reviews, and implements quality control policies and programs, including
statistical procedures and techniques, for the maintenance of quality control standards;

+ Revises and updates the Quality Manual on a regular basis, and as needed;

+ Monitors quality assurance activities to determine conformance with the guidelines
established in PER SOPs;

+ Reviews and revises (as needed) PER SOPs at a minimum of at least every 2 years;

+ Evaluates new ideas and current developments relative to the field of quality control
and quality assurance and recommends the means for their implementation;

+ Evaluates data quality and maintains records on related quality control charts and
other pertinent information;

+ Coordinates and/or conducts quality assurance investigations (e.g., intra- and inter-

laboratory programs);

Reviews the overall QA/QC effort and reports issues to Technical Managers;

Maintains a file of all laboratory accreditation information;

Ensures the technical competence of technical staff;

Assesses laboratory performance through control charts and proficiency testing, as

well as performing annual audits;

+ Evaluates data objectively and performs assessment without outside (e.g., managerial)
influence;

+ Consults daily with the Laboratory Manager and Technical Managers to evaluate
laboratory operations and reports deviations;

+ Reviews all internal QC charts and outside QC programs to ensure that the quality of
the data is maintained over time. Makes recommendations based upon these trends in
order to consistently provide data that is of the highest quality;

+ Manages non-conforming data evaluations, corrective action reports, and performance
reports; and

+ Contributes to staff performance evaluations.

* & o o
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3.1.3 Project Manager

Project Managers (and designees) prepare project quotes and proposals, study plans, QAPPs, and
SAPs. Project Managers are responsible for communicating with clients, reporting results,
tracking project performance and costs, and assuring that client deliverables meet required turn-
around times. Project Managers contribute to staff performance evaluations. Project Managers
represent PER at meetings and are familiar with outside projects.

3.1.4 Laboratory Manager

The Laboratory Manager (and designees) oversees daily operation of the laboratory. The
Laboratory Manager coordinates activities of Project Managers and consults daily with Technical
Manager(s) and Quality Manager to evaluate laboratory operations and review of new project
requirements to ensure appropriate facilities and resources are available. The Laboratory
Manager provides direction and guidance to scientists and laboratory assistants regarding
planning of day and task completion. The Laboratory Manager limits authorization to perform
laboratory functions to those appropriately trained and/or supervised and performs training of
laboratory staff.

3.2 Documentation of Management/Quality System

The management system is defined through the policies and procedures provided in this Quality
Manual and written laboratory Standard Operating Procedures (SOPs) and policies.

3.2.1 Quality Manual
The Quality Manual contains the following required items:

+ Document title;

+ Laboratory's full name and address;

+ Name, address (if different from above), and telephone number of individual(s)
responsible for the laboratory;

«+ ldentification of all major organizational units that are to be covered by this Quality
Manual and the effective date of the version;

+ ldentification of the laboratory's approved signatories;

+ Signed and dated concurrence (with appropriate names and titles) of all responsible
parties including the quality manager(s), technical manager(s), and the agent who is
in charge of all laboratory activities, such as the laboratory director or laboratory
manager;

+ Objectives of the management system and contain or reference the laboratory’s
policies and procedures;

+ Laboratory’s official Quality Policy Statement, which shall include management
system objectives and management’s commitment to ethical laboratory practices and
to upholding the requirements of laboratory accreditation Standards; and

+ Table of contents and applicable lists of references, glossaries, and appendices.
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This Quality Manual contains or references all required elements as defined by the TNI
Standard.

3.2.2 Standard Operating Procedures (SOPs)
A Standard Operating Procedure (SOP) is available for all laboratory procedures that require
specific knowledge and/or adherence to a specific sequence of procedural steps. PER SOPs are
reviewed and revised (as required) at a minimum frequency of once per year. The reviewed
SOPs include, but is not restricted to, the following:

+ Sample collection, preservation, and holding time;

+ Sample custody, receipt, and document control;

+ Analytical methods;

« Instrument calibration and maintenance;

+ Test methods; and

+ Sample holding and disposal.

All laboratory personnel participating in, or performing, any testing-related activity in the
laboratory must be fluently familiar with the relevant SOPs. A copy of each SOP shall be
maintained in each of the following locations:

+ Staff Server,

+ Office, in clearly-labeled binder(s); and

+ Laboratory, in clearly labeled binder(s).

3.2.3 Order of Precedence
In the event of a conflict or discrepancy between policies, the order of precedence is as follows
unless otherwise noted:

+ Quality Manual;

+ SOPs and Policies; and

+ SAP, Study Plan, and Client Communications.

4. DOCUMENT CONTROL

All documents that are part of the document control system of the laboratory (e.g., SOPs) include
a date when the procedure was effective, and electronic copies are write-protected to prohibit
unauthorized revisions. The QA/QC documents are periodically reviewed and revised as
necessary to ensure continuing suitability with the applicable method; old records are moved to
the QA/QC Program server (which can only be accessed by management and the QA staff)
where the documents will be retained as historical records for at least five years. Technical
Manager(s) must approve any revision to any QA/QC documentation. All old document control
system documents have a revision number, a date that the document was put into effect, and a
date once the document was no longer in effect.
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A master list of all QA/QC documents related to the PER Quality Manual is maintained so as to
identify the current revision status of each document. Copies of the approved QA/QC documents
are available on the Staff server and in the office and laboratory; obsolete versions of the hard
copy documents are promptly removed from all points of use and shredded, and obsolete
electronic copies are placed on the QA/QC Program server (see above). Obsolete documents
retained for legal or knowledge preservation are suitably marked as obsolete and stored in the
PER library. Revised QA/QC documents have altered text identified in the “History of Change”
section, are edited using track changes software, and are reviewed by the Technical Manager(s);
approved documents are re-issued as soon as practicable.

5. REVIEW OF REQUESTS, TENDERS, AND CONTRACTS

Prior to accepting a new project, the Technical Manager(s) review the scope of the project to
determine if it is consistent with the services provided by PER, including a review of the
requested methods, certifications/accreditation, requirements for laboratory facilities, and
available laboratory and staff resources. Should the review indicate any potential conflict or
deficiency, the Technical Manager(s) will discuss such limitations with the requesting party. The
use of non-standard methods is subject to an agreement between PER and the client, and will
include a written request (e.g., contract or scope of work) from the client prior to the use of non-
standard methods. Projects will only be accepted that can be properly completed with the
laboratory resources. Any differences between the request for services and a formal contract are
resolved prior to initiation of the project in the form of a tender and must be acceptable to both
parties in writing. When both parties accept the request and tender a contract, the project will
then be initiated. Records of all conversations and e-mail related to requests for services are
maintained by the Technical Manager(s) and are placed in the contract/client file when
appropriate. Records are maintained for every contract or work request, when appropriate. Upon
project completion, a Technical Manager reviews test reports to determine if conditions outlined
in the contract have been met. Clients are informed of any deviations from a contract.

Following the review of a request for services, the Technical Manager(s) or Project Manager
prepares a Test Order Form, and a project number and test folder are generated for the project.
The project number is used to track all project-associated data and the test folder is used to
contain relative documentation required for each specific project. The Technical Manager(s) or
Project Manager prepares all of the necessary data sheets for the testing required for the project,
ensures that sample collection and delivery are coordinated with the client, orders test organisms
when necessary, and transfers the test folder to the laboratory.

For projects that include field sampling, the project management role may vary (PER or the
client generates a SAP and/or field log that specifies work to be performed that is consistent with
the project contract and QAPP). For a project managed by PER, the Technical Manager or
Project Manager prepares the SAP and field logs, which are provided to the field scientists that
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will perform the sampling. The Project Manager or field scientists will ensure that the supplies
specified in the field log are ordered and arrive in time to perform the sampling.
All project-related communications with the client, including e-mails, fax, and telephone
conversations, are maintained by the Technical Manager(s) and Project Manager in one or more
of the following locations:
+ E-mail program files on the Technical Manager(s) or Project Manager’s computer;
+ Telephone conversations are documented in phones logs or laboratory notebooks; and
+ Hard copies of fax or e-mail communications are maintained in the project folder.

6. SUBCONTRACTING OF ENVIRONMENTAL TESTS

A subcontract laboratory is defined as a laboratory external to PER, or at a different location than
the address indicated on the front cover of this manual, which performs analyses for this
laboratory. Toxicity tests for which PER is certified are generally not subcontracted; only
analytical samples in support of toxicity tests or monitoring programs PER oversees are
subcontracted.

When subcontracting analytical services, PER ensures that work requiring accreditation is placed
with an appropriately accredited laboratory or one that meets applicable statutory and regulatory
requirements for performing the tests. When PER has the flexibility to select the subcontractor,
preference is given to NELAP accredited laboratories. The Quality Manager maintain a list of
subcontract laboratories. On an annual basis, the subcontract laboratories are required to submit
the following documentation that is maintained on the PER server:

+ Quality Manual;

+ Results of recent proficiency testing;

+ Results of their most recent audit;

+ Statement of qualifications; and

+ Laboratory accreditation certificate, including fields of testing/analysis.

The Technical Manager(s) or their designees notifies the client of the intent to subcontract the
work in writing. When possible, the laboratory gains the approval of the client to subcontract
their work prior to implementation, preferably in writing. The laboratory performing the
subcontracted work is identified in the final report. PER assumes responsibility to the client for
the subcontractor’s work, except in the case where a client or a regulating authority specified
which subcontractor is to be used.
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7. PURCHASING SERVICES AND SUPPLIES

The laboratory ensures that purchased supplies and services that affect the quality of
environmental tests are of the required or specified quality by using approved suppliers and
products.

The laboratory has procedures for purchasing, receiving, and storage of supplies that affect the
quality of environmental tests. The Administrative Assistant maintains the list of approved
suppliers of services and supplies and the Technical Manager overseeing the quality
management team or his/her designees approves technical content of purchasing documents prior
to ordering.

Policies for receipt of supplies are documented in the Incoming Supplies and Equipment
Approval Checklist. The purchased supplies and reagents must be identical with those noted on
the packing slip (e.g., class, grade, and amount) and are inspected or otherwise verified on this
checklist as complying with requirements defined in the test method. Chemicals are further
checked for storage conditions on the Safety Data Sheet (SDS) and stored accordingly in the
laboratory. The checklist and supporting manufacturers documentation are maintained in the
Incoming Supplies and Equipment Approval Checklist binder in the laboratory.

Records for equipment maintenance, calibration, or certificates of analyses are stored with the
appropriate equipment log.

8. SERVICE TO THE CLIENT

PER provides its clients, or their representatives, with full cooperation when a request is made to
clarify a client’s testing request and to monitor the laboratory’s performance in relation to the
work performed, provided that confidentiality is maintained for testing performed for other
clients.

8.1 Client Confidentiality

The laboratory confidentiality policy is to not divulge or release any information to a third party
without proper authorization. Third party requests for data and information are referred to the
client. Data and records identified as proprietary, privileged, or confidential are exempt from
disclosure. All electronic data (storage or transmissions) are kept confidential, based on
technology and laboratory limitations, as required by client or regulation. When necessary,
confidentiality statements are used in e-mails and documents.
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8.2 Client Support

Communications with the client, or their representative, are maintained to provide proper
instruction and modification for testing. Technical staff are available to discuss any technical
questions or concerns the client may have. The client, or their representative, may be provided
reasonable access to laboratory areas for witnessing testing.

The Technical Manager(s) or Project Manager communicate delays or major deviations to the
testing to the client immediately.

The Technical Manager(s) or Project Manager will provide the client with all requested
information pertaining to the analysis of their samples. An additional charge may apply for
additional data/information that was not requested prior to the time of sample analysis or
previously agreed upon.

8.3 Client Feedback

The laboratory routinely seeks both negative and positive feedback by including an optional
survey link in all e-mail communications from Technical Managers and Project Managers.
Feedback provides acknowledgement, corrective actions where necessary, and opportunities for
continuous improvement. Client feedback is solicited via e-mail and a client survey.

9. COMPLAINTS

PER’s policy is to document and respond to any complaints filed by a client or other parties
about the laboratory activities. Where a complaint, or any other circumstance, raises doubt
concerning the laboratory’s compliance with the laboratory’s policies or procedures, or the TNI
Standard requirements, or concerning the quality of the laboratory testing, the Technical
Manager(s) ensure that those areas of activity and responsibility are promptly audited. This may
include tracking of quality checks, internal audits, a quality control assessment, and corrective
action implementation and monitoring. In addition, a Preventative Action form may be
completed by staff to minimize a future occurrence. Records of the complaint and subsequent
actions are maintained in the QA/QC Program files in the laboratory.

10. CONTROL OF NON-CONFORMING ENVIRONMENTAL TESTING WORK

Non-conforming work is work that does not meet acceptance criteria or requirements. Non-
conformances can include departures from standard operating procedures or test methods or
unacceptable quality control results (see Section 23). Identification of non-conforming work can
come through client complaints, quality control, instrument calibration, evaluating consumable
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materials, staff observation, final report review, management reviews, and internal and external
audits.

10.1 Exceptionally Permitting Departures from Documented Policies and Procedures

Requests for departures from laboratory procedures are approved by the Technical Manager(s),
confirmed with the Quality Manager, and are documented in the same fashion as other client
communications as outlined in Section 5. Planned departures from procedures or policies do not
require audits or investigations.

10.2 Non-Conforming Work

PER’s policy for control of non-conforming work is to identify the non-conformance, determine
if it will be permitted, and take appropriate action. The Quality Manager and his/her designees
oversee proper communication of non-conforming work and implementation of the applicable
procedures associated with non-confirming work.

The investigation and associated corrective actions of non-conforming work involving alleged
violations of the company’s Data Integrity and Ethics Program follow the procedures outlined in
Section 17.

Corrective actions for routine, one-time non-conformances, such as transcription errors, may be
documented on raw datasheets, logbooks, e-mail, or deviation from protocol sheets. The Quality
Manager documents more serious corrective actions (non-conforming work that could reoccur or
where there is doubt that the laboratory is following its own policies or procedures) by using a
more formal corrective action form. The procedure for investigating and taking appropriate
corrective actions of non-conforming work are described in Section 12.

PER evaluates the significance of the non-conforming work and takes corrective action
immediately. The client is notified if their data has been impacted. The laboratory allows the
release of non-conforming data only with approval by the Technical Manager(s) on a case-by-
case basis. Reports reflect any non-conforming work that is deemed conditionally acceptable
based on the “best professional judgment” of the Technical Manager(s) when the degree of
departure did not affect the outcome of the test.

The discovery of a non-conformance for results that have already been reported to the client
must be immediately evaluated for significance of the non-conformance, if the data is acceptable
to the client, the appropriate corrective action will be determined.
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10.3 Stop Work Procedures

For any non-conforming testing, it is PER’s policy that the Laboratory Manager and/or Quality
Manager must immediately notify the Technical Manager(s) so that the significance of the non-
conforming work can be evaluated, and work can be stopped if deemed appropriate by the
Technical Manager(s). After work has been stopped, the Technical Manager(s) authorizes the
resumption of work. The evaluation of the issue, root cause, and resolution of the corrective
action are documented in an “Evaluation of Non-Conforming Data” report.

11. IMPROVEMENT

Improvement in the overall effectiveness of the laboratory and field activities management
system is a result of the implementation of the various aspects of PER’s management system:
quality policy and objectives (Section 3), internal auditing practices (Section 15), the review and
analysis of data (Section 23), the corrective action (Section 12) and preventive action (Section
13) processes, and the annual management review of the quality management system (Section
16) where the various aspects of the management/quality system are summarized and evaluated
and where plans for improvement are developed.

12. CORRECTIVE ACTION

Corrective action is the action taken to eliminate the causes of an existing non-conformity,
defect, or other undesirable situation in order to prevent recurrence. Deficiencies cited in external
assessments, internal quality audits, data reviews, client feedback/complaints, control of non-
conforming work, or managerial reviews are documented and are followed by corrective action.
Corrective actions taken are appropriate for the magnitude of the problem and the degree of risk.

Sample data associated with a failed quality control (i.e., failed to meet test acceptability criteria,
etc.) are evaluated for the need to be reanalyzed or qualified. Unacceptable quality control results
are documented and an evaluation is performed and documented in an “Evaluation of Non-
Conforming Data” report. If a corrective action is determined to be necessary based on the
results of this investigation, it is implemented following the procedures outlined in this section.
The Technical Manager(s) review “Evaluation of Non-Conforming Data” reports and suggest
improvements, alternative approaches, and procedures where needed. If the data reported are
affected adversely by the non-conformance, the affected data is clearly identified in the report
and the client is notified.

Procedures for corrective actions associated with audits are discussed in Section 15 but follow
the same general procedures outlined here.
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12.1 General Procedure

Corrective actions start with assessment of the cause of the problem. PER uses an “Evaluation of
Non-Conforming Data” report to document and track investigations of non-conforming work
and, where necessary, as documentation of implementation and monitoring of corrective actions.
The Quality Manager and his/her designees are responsible for initiating corrective actions on
routine data reviews where a non-conformance is found that could reoccur or where there is
doubt about the compliance of the laboratory to its own policies and procedures. All deficiencies
are investigated, and a corrective action plan is developed and implemented if determined to be
necessary. The Quality Manager and his/her designees monitor the effectiveness of corrective
actions.

12.1.1 Cause Analysis

When failures due to systematic errors have been identified, the first step of the corrective action
process starts with the initial investigation and determination of root cause(s) of the problem.
Records are maintained of non-conformances requiring corrective action to show that the root
cause(s) was investigated and to show the results of the investigation. These evaluations are
documented in an “Evaluation of Non-Conforming Data” report and are maintained by the
Quality Manager and his/her designees (See Section 10). They are located on the QA/QC
Program server and are available only to authorized personnel who have been granted access to
this server.

Where there may be non-systematic errors and, as such, the initial cause is readily identifiable or
expected random failures (e.g., failed quality control), a formal root cause analysis is not
performed, and the process begins with selection and implementation of corrective action.

12.1.2 Selection and Implementation of Corrective Actions

Where uncertainty arises regarding the best approach for analysis of the cause of non-
conformances that require corrective action, appropriate personnel (e.g., Quality Manager,
Laboratory Manager) will recommend corrective actions that are appropriate to the magnitude
and risk of the problem and that will most likely eliminate the problem and prevent recurrence.
The Technical Manager(s) and their designees ensure that the corrective actions are implemented
within the agreed upon time frame.

12.1.3 Monitoring of Corrective Actions

The Quality Manager will monitor implementation and documentation of the corrective action to
ensure that the corrective actions were effective. Monitoring of corrective actions may include an
audit, where necessary (see Section 15).
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13. PREVENTATIVE ACTION

PER promotes a workplace environment that encourages critical thinking and observation skills
by its scientists and assistants. As part of the PER QA/QC program, we encourage scientists and
assistants to be proactive and complete a Preventative Action form to propose changes to our
QA/QC program that will result in improvements in the quality of work or to reduce sources of
non-conformance with the current QA/QC program. The Technical Manager(s) review any
submitted Preventative Action form during their weekly Management Meeting and work with
an individual scientist or assistant to develop an action plan to implement the proposed
preventative action, should it be compatible with TNI Standard and have an acceptable cost for
the proposed benefit. The Quality Manager tracks the revisions to the QA/QC program to ensure
that they are effective.

14. CONTROL OF RECORDS

The laboratory maintains a record system appropriate to its needs, records all laboratory
activities, and complies with applicable standards or regulations as required. The record system
is designed to produce unequivocal, accurate records that document all laboratory activities.
Records allow for the historical reconstruction of laboratory activities related to sample handling
and analysis and help establish factors affecting the uncertainty of the test and enable test
repeatability under conditions as close as possible to the original. Data is recorded immediately
and legibly in permanent black ink. Corrections are initialed and dated. A single line strikeout is
used to make corrections so that the original record is not obliterated. A Comments and
Observation form should be completed with the reason for corrections.

14.1 Records Maintained

At minimum, the Quality Manager (or designees) and/or Administrative Assistant maintain the
following records:

+ Original observations;

+ Sample receiving and storage records (COCs, sample ID codes, etc.);

+ Instrument and support equipment logbooks;

+ Proficiency testing results;

+ Calibration records;

+ Demonstrations of capability;

+ Project—specific correspondence relating to laboratory QC testing;

+ Corrective action records including evaluations of non-conforming data;

+ Preventative action records;

+ Management reviews;

+ Internal and external audits;

+ Data review and verification records;
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+ Personnel qualification, experience, and training records;

+ Arrecord of names, initials, and signatures for all individuals who are responsible for
signing or initialing any laboratory record; and

+ A hard and electronic copy of each project report.

14.2 Records Management and Storage

All records are retained for a minimum of five years, which allows for a historical reconstruction
of all laboratory activities. Hard copies of client reports containing original test data are filed
alphabetically by client for each year, and electronic copies are stored by client on the PER
server and accessible only by staff with authorized passwords for the server and desktop
computers; the PER server is automatically backed up daily and electronic files can only be
accessed by scientists through password-protected computers. Hard copies of all QA/QC files
(e.g., old log books, audits, management reviews, corrective actions, etc.) are stored in the
“QA/QC Program” filing cabinets and/or electronically on the server in the “QA/QC Program”
folder. Following the minimum five-year holding period for all files, the Technical Manager(s)
must approve the disposal, via shredding or deletion from server, of any file; the QA and
administrative staff maintain master lists of such files.

Records (including electronic records) are easy to retrieve, legible, and protected from
deterioration or damage. Records are also held securely and in confidence and are available to
accrediting bodies for a minimum of five years or as required by regulation or contract. Records
that are stored only on electronic media are supported by the hardware and software necessary
for their retrieval. Access to protected records is limited to management and their designees to
prevent unauthorized access or amendment.

Additional information regarding control of data is included in Section 20.
14.3 Legal Chain-of-Custody Records

All samples that arrive at PER are treated as though the data generated using the sample may be
used as legal evidence. Therefore, all samples are required to have a COC record that includes
the client, client contact, sample 1D, collected date and time, sample type (e.g., freshwater,
stormwater, sediment, etc.), sample volume, sample container type/size, tests required, and
custody of the sample (i.e., the signature of the person collecting/releasing the sample [and date
and time relinquished] and the signature of the person receiving the sample [and date and time
received]).
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15. AUDITS

Audits measure laboratory performance and verify compliance with accreditation/certification
and project requirements. Audits specifically provide management with an on-going assessment
of the management system. They are also instrumental in identifying areas where improvement
in the management/quality system will increase the reliability of data. Audits are of four main
types: internal, external, performance, and system. Section 15.3 discusses the handling of audit
findings.

15.1 Internal Audits

PER follows a schedule of internal audit tasks designed to be performed throughout the year
such that all elements are audited on an annual basis. These audits verify compliance with the
requirements of the management/quality system, including testing methods, SOPs, the Quality
Manual, ethics policies, data integrity, other laboratory policies, and the TNI Standard. It is the
responsibility of the Quality Manager (and his/her designees) to plan and organize audits as
required by the schedule and requested by management. Wherever resources permit, trained and
qualified personnel, who are independent of the activity to be audited, carry out these audits. The
area audited, the audit findings, and corrective actions are recorded. Audits are reviewed after
completion to ensure that corrective actions were implemented and effective.

15.2 External Audits

It is the laboratory’s policy to cooperate and assist with all external audits, whether performed by
clients or an accrediting body. Management ensures that all areas of the laboratory are accessible
to auditors as applicable and that appropriate personnel are available to assist in conducting the
audit. Findings of external audits are responded to within the time frame agreed to at the time of
the audit.

15.2.1 Confidential Business Information (CBI) Considerations

During on-site audits, on-site auditors may come into possession of information claimed as
business confidential. A business confidentiality claim is defined as “a claim or allegation that
business information is entitled to confidential treatment for reasons of business confidentiality
or a request for a determination that such information is entitled to such treatment”. When
information is claimed as business confidential, PER places on (or attaches to) the information a
cover sheet, stamped or typed legend, or other suitable form of notice, employing language such
as “trade secret”, “proprietary”, or “company confidential” at the time it is submitted to the
auditor. Confidential portions of documents otherwise non-confidential are clearly identified.
CBI may be purged of references to client identity by the responsible laboratory official at the
time of removal from the laboratory. However, sample identifiers may not be obscured from the
information.
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15.3 Audit Findings and Corrective Actions

Internal or external audits may result in findings that cast doubt on the effectiveness of the
laboratory operation to produce data of known and documented quality or that question the
correctness or validity of sample results an investigation is performed. If corrective action is
needed, the implementation of the corrective action and follow-up tracking of the effectiveness
of the corrective action is documented. The responsibility for developing and implementing
corrective actions to findings is the responsibility of the Quality Manager and his/her designees.
Corrective actions are documented through the corrective action process described in Section 12.
The Quality Manager (and his/her designees) prepare monthly audit reports that outline any
internal audit findings, corrective actions, and monitoring of the effectiveness of the corrective
actions. The monthly audit reports are reviewed by the Technical Manager(s). Documentation
may also be in the form of a memo or an “Evaluation of Non-Conforming Data” report.
Responses to comments and findings of external audits are communicated to the auditor.

Should the findings of an audit cast doubt on the quality of testing performed for a client, the
client is notified in writing within 30 days of discovering the issue and is informed of the
corrective action(s) that were implemented to address the problem; records of such client
communications are retained in the affected project folders. Management ensures that this
notification is carried out within the specified time frame.

Should an audit indicate that inappropriate actions were taken by PER staff that resulted in
questions related to data integrity (See Section 17), the issue is handled in a confidential manner
by the Technical Manager(s) and will include a full investigation, appropriate corrective
action(s), documentation of the issue (signed and dated), a follow-up evaluation, and appropriate
notification to affected client(s).

15.4 Additional Audits

In addition to the scheduled internal audits, it may sometimes be necessary to conduct special
audits as a follow-up to corrective actions, proficiency testing (PT) results, complaints,
regulatory audits, alleged data integrity issues, or when requested by the Technical Manager(s).
This can also be done when a serious issue or risk to the laboratory has been identified.

Where the identification of non-conformances or departures from normal laboratory procedures
casts doubt on PER's compliance with its own policies and procedures, or its compliance with
the TNI Standard, the laboratory ensures that the appropriate areas of activity are audited as soon
as possible. These audits address specific issues. The area audited, the audit findings, corrective
actions, and monitoring of corrective actions are recorded.
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PER’s management system is audited though annual management reviews. Refer to Section 16
for further discussion of management reviews.

16. MANAGEMENT REVIEWS

PER top management (as defined in Section 3) performs an Annual Management Review during
the first quarter of each year. This program includes a review of the laboratory management and
quality systems and environmental testing activities to ensure continuing suitability and
effectiveness in achieving the TNI standard and implements any necessary changes to improve
on the quality of testing and client services. The program consists of an evaluation of:

+ The suitability of policies and procedures;

+ Reports from managerial and supervisory personnel;

+ Outcomes of internal audits, external audits, and assessments by external bodies;

+ Areview of corrective and preventative actions;

+ Results of inter-laboratory comparison and proficiency testing;

+ Changes in the volume and type of work;

+ Client feedback;

+ Client complaints;

+ Recommendations for improvement; and

+ Other relevant factors, such as quality control activities, resources, and staff training.

The Annual Management Review is documented with an “Annual Management Review” report,
for which an electronic copy is stored on the Owner and QA/QC Program servers. Two copies
are prepared, one including Confidential Business Information (CBI) for in-house use (located
on the Owner server) and one with CBI excluded for public use (located on the QA/QC Program
server). Any actions recommended in the Annual Management Review Report are implemented
within 60 days of the completion of the report.

Findings and follow-up actions from Annual Management Reviews are recorded in the “Annual
Management Review” report.

17. DATA INTEGRITY AND ETHICS PROGRAM

Pacific EcoRisk is committed to ensuring the integrity of our data and providing valid data and
documented quality to our clients. Upon hiring and during an annual staff meeting, each
employee is required to read the Statement of Scientific Integrity and acknowledge,
understand, and agree to their personal ethical responsibilities and legal responsibilities,
including potential punishment and penalties for improper, unethical, or illegal actions.
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17.1 Ethics and Integrity Training

PER maintains a Data Integrity Training Program that is documented in writing, and includes an
overview of the company mission, relationship to the critical need for honesty and full disclosure
in reporting results, how and when to report data integrity issues, and a description of the record
keeping required under the program. Employees are informed that any infractions of the program
can result in immediate termination and could result in civil/criminal prosecution. Attendance for
both the orientation and annual meetings are documented via a signed certification from each
staff member that they understand their obligations related to data integrity. Records of this
training are maintained in personnel files and in the Data Integrity Program file on the QA/QC
Program server. The Technical Manager(s) fully support these procedures and are integrally
involved with the implementation of the program.

17.2 Improper Actions

Improper actions are defined as deviations from contract-specified or method-specified practices
and may be intentional or unintentional. Unethical or illegal actions are defined as the deliberate
falsification of analytical or quality assurance results where failed method or contractual

requirements are made to appear acceptable. Prevention of improper, unethical, or illegal actions
in the laboratory begins with the zero-tolerance policy established by the Technical Manager(s).

17.3 Prevention and Detection Program for Improper, Unethical, or Illegal Actions

The PER management maintains a proactive program for the prevention and detection of
improper, unethical, or illegal activities. The program includes:
+ An ethics policy that is read and signed by all personnel;
«+ Initial and annual ethics training;
+ Internal audits;
+ Inclusion of anti-fraud language in subcontracts;
+ Analyst notation and sign-off on manual integration changes to data;
+  “No-fault” policy that encourages laboratory personnel to come forward and report
ethical, data integrity, or fraudulent activities; and
+ Assessment of data integrity performed by Quality Manager during the daily program
review.

17.4 Investigation of Ethics Violations or Data Integrity Violations

The Quality Manager serves as the PER Data Integrity Officer, to whom laboratory personnel
can report improper, unethical, or illegal practices. The PER Technical Manager(s) will perform
a full investigation should any ethical or data integrity violations occur. The outcome of the
investigation may result in immediate suspension or termination or may result in civil/criminal
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prosecution. Clear documentation of the investigation is maintained and the need for any further
detailed investigation (e.g., civil/criminal prosecution) is clearly documented.

17.5 Annual Review of Data Integrity Program

The Data Integrity Program is reviewed annually by the Technical Manager(s) during the Annual
Management Review and is modified, as necessary.

17.6 Client Notification

A Technical Manager will notify a client in writing in all cases when data quality is impacted by
non-conformance to testing protocols; re-testing would be performed, if necessary. Furthermore,
a Technical Manager would notify the client in writing when any aspect or result of the

environmental testing work does not conform to the agreed requirements specified by the client.

18. PERSONNEL

PER employs competent personnel based on education, training, professional experience, and
demonstrated skills, as required. All personnel are responsible for complying with all QA/QC
requirements that pertain to their organizational/technical function. All personnel who are
involved in activities related to sample collection, sample analysis, evaluation of results, or who
sign test reports must demonstrate competence in their area of responsibility. Appropriate
supervision is given to any personnel in training and the trainer is accountable for the quality of
the trainee’s work. Personnel are qualified to perform the tasks they are responsible for based on
education, training, experience, and demonstrated skills as required for their area of
responsibility.

Key laboratory operations positions include the Laboratory Manager, Quality Manager, Project
Managers, Field Leads, Scientist I, 11, and 111 (possess academic or work background in the field
of aquatic toxicology), and Laboratory Assistant I, Il, and Il1; an outline of the laboratory
operations organizational chart is depicted as a flow-chart in Figure 18-1. Individuals filling
these jobs have the required training, degree, and/or professional experience to meet the job
responsibilities (e.g., Scientist I, 11, and 11l are required to possess a minimum of a BS degree). In
the event that contracted support staff are used, they are trained in the method and related
laboratory control system and are supervised by a trained scientist at a higher job level and/or the
Laboratory Manager.

)
fg PER Quality Manual 22





Pacific EcoRisk Environmental Consulting & Testing

Figure 18-1. Laboratory Operations Organizational Chart
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Figure 18-2. Field Operations Organizational Chart
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18.1 Personnel Roles and Responsibilities

The job responsibilities for each member of PER management are outlined Section 3. An outline
of the company organization is presented in Section 2 and is depicted as a flowchart in Figure 2-
1. Job responsibilities for administrative, field, and laboratory staff are as follows:

18.1.1 Administrative Assistant
The Administrative Assistant provides administrative support for all projects, assists Quality
Manager in maintenance of records, and prepares reports for delivery to clients.

18.1.2 Bookkeeper
The Bookkeeper prepares all accounts receivable and accounts payable records. The Bookkeeper
prepares all client invoices, maintains client contracts/quotes, and provides contract support.

18.1.3 Laboratory Assistant |

Laboratory Assistant | staff are responsible for sample pick-up and log-in, completion of chain-
of-custody records, shipping, cleaning of all glassware, performance of water quality analyses,

preparation of synthetic waters, weight determinations, processing samples, animal husbandry,

etc. Laboratory Assistant | staff maintain unencumbered laboratory work areas through regular

cleaning and organization.

18.1.4 Laboratory Assistant |1

Laboratory Assistant 11 staff may provide maintenance of Ceriodaphnia and daphnid cultures,
and may participate in scoring of embryo development tests. Additionally, they may participate
in all aspects of routine acute freshwater and marine toxicity testing, including solution
preparation. These staff members may perform daily calibration and maintenance of water
quality meters. These staff members also possess the skills of the Laboratory Assistant I position.

18.1.5 Laboratory Assistant 111

Laboratory Assistant 111 staff are responsible for performing all aspects of routine chronic
Ceriodaphnia dubia and Pimphales promelas toxicity testing, including solution preparation.
These staff members may also participate in any required daily feeding of test organisms and
cultures. These staff members also possess the skills of the Laboratory Assistant Il position.

18.1.6 Scientist |
Scientist | staff are responsible for the daily performance of the following tests: acute and chronic

freshwater and estuarine/marine invertebrates and fish. Scientist | staff are responsible for the
daily performance of these tests, including data acquisition, recording, review, and analyses.
When necessary, Scientist | staff provide sample manipulations (e.g., pH adjustment, zeolite
treatment, de-chlorination, etc.) necessary to perform testing. Scientist | staff perform the
statistical analyses of test results and prepare electronic data deliverables (EDDs). Scientist | staff
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may write reports for the methods/tests that they are certified to perform. Scientist | staff
participate in field sampling projects and are familiar with field sampling procedures and
operation of field equipment.

18.1.7 Scientist 11

Scientist 11 staff are responsible for the daily performance of the following tests: embryo
development, freshwater/marine sediment, and freshwater/marine algal growth. Scientist 11 staff
are responsible for the daily performance of these tests, including data acquisition, recording,
review, and analyses. When necessary, Scientist Il staff provide more technical sample
manipulations (e.g. TIE manipulations) necessary to perform testing. Scientist 11 staff perform
the QA review of statistical analyses of test results. Scientist Il staff write reports for the
methods/tests that they are certified to perform. Scientist Il staff manage analytical samples that
are submitted to subcontract laboratories. Scientist 11 staff possess the skills of the Scientist |
position.

18.1.8 Scientist 111

Scientist 111 staff are responsible for technical testing, including the performance of Toxicity
Identification Evaluations (TIE), enzyme-linked immunosorbent assay (ELISA) analyses, and
water effects ratio testing (WER). Scientist 111 staff provide proactive planning with Field and
Laboratory Managers, logistical support for planning testing, and coordinate activities with
Laboratory Assistants. Scientist 111 staff write reports for the methods/tests that they are certified
to perform. Scientist I11 staff possess the skills of the Scientist Il position.

18.1.9 Field Lead

Field Leads are familiar with SAPs for field sampling projects and participate in, oversee, and
organize field-sampling events. They lead sampling teams in the field with oversight from
Project Managers. Field Leads possess, at a minimum, the skills of the Scientist | position.

18.2 Training

Based on the job descriptions described above, PER hires Laboratory Assistants and Scientists
that have appropriate academic and/or professional experience to perform the tasks for their
given job classification. The Technical Directors maintains these records in the employee files
for experience prior to employment at PER. In addition, PER has an extensive training program
to ensure that each Assistant and Scientist is trained in the specific methods necessary to perform
their job under the Quality Program. Prior to participation in any testing, field activity, or
analyses, the Scientists and Assistants are required to read the SOPs and appropriate manuals
that describe tasks that are part of their job description; all staff members must also read and be
familiar with the Quality Manual.
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Hands-on training involves an experienced staff member demonstrating all aspects of the method
for the inexperienced staff member. This training is documented in their training log. When
warranted (e.g., it is their first time handling that type of organism, the species is sensitive to
handling stress, there is an aspect of the test that they have not participated in with other
organisms, etc.), the inexperienced staff member is required to demonstrate capability in
performing a test or analysis with oversight by an experienced staff member by performing a
Demonstration of Capability (DOC) test in which they perform as much of the test as possible
(i.e., if the test duration is longer than 5 days, another scientist will need to maintain it while the
staff member is on his/her weekend). The Quality Manager reviews the DOC test and
approves/disapproves the staff member for the associated test or analysis. If not approved, the
Quality Manager will schedule a retraining session with the staff member, and they will perform
a second DOC test. The training program is viewed as an ongoing process as staff continue to
take on additional responsibilities as they develop professionally.

Since the duration of many toxicity tests is greater than the standard workweek (i.e., staff do not
solely perform a toxicity test from test initiation to termination), ongoing demonstrations of
capability by staff must focus on individual adherence to the QA/QC Program. In order to
maintain their ongoing DOC, staff members with < 3 years of experience in their job position at
PER are required to maintain their continued proficiency through yearly participation in test
initiation, test maintenance, and test termination for each test that the analyst is certified to
perform. Analysts document continued proficiency training in their continued proficiency log.
This information is used to establish the DOC for each method at the beginning of each year.
Analysts with > 3 years of experience with the methods are not required to participate in each
test method on a yearly basis given their advanced level of experience with the methods; such
analysts are expected to review the SOPs prior to participating in the testing that they have not
performed for some time (i.e., 12 months).

Toxicity tests used to document initial and ongoing DOC must meet all test acceptability criteria
specified in the EPA testing manuals in order to be considered acceptable for continued
proficiency training.

“Group training workshops” are provided, as necessary, by a Laboratory Manager, Quality
Manager, or Project Manager(s), and are documented, both in terms of content and attendance.
These workshops may focus on a review of a given method, an introduction of a new method, or
on the use of new equipment.

The Quality Manager (or designee) maintains the training log. The training log serves as the
official record of capabilities for each staff member. The Technical Manager(s) are responsible
for completing the training log for each staff member by signing the DOC sheets. Staff are
required to record the date that they have completed the initial and ongoing DOC for a given
method in their toxicity test training and proficiency logs. Detailed instructions related to
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completion of toxicity test training and proficiency logs are provided in Section 20.

19. ACCOMMODATIONS AND ENVIRONMENTAL CONDITIONS

Successful evaluation of contaminated waters and sediments by PER is due, in no small part, to
our state-of-the-art laboratory facilities. The laboratory, located in Fairfield, provides over 4,000
ft? of office and conference facilities and over 12,000 ft? of actual laboratory space for
conducting bioassays, culturing test organisms, preparing and storing water, effluent, and
sediment samples for use in the tests, routine chemical analyses, and TIE fractionations. The
facility also has an additional 3,500 ft? of storage for supplies, laboratory equipment, and field
equipment.

The laboratory facility is designed and organized to facilitate testing of environmental samples.
The various laboratory rooms comprising our facility are all designed for efficient and optimal
performance of the testing services we provide and include a total of nine large walk-in constant
temperature rooms, five walk-in refrigerators, and eight water baths. A figure depicting the floor
plan of the facility is provided as Figure 19-1.

Laboratory space is arranged to minimize cross-contamination between incompatible areas of the
laboratory. For example, the organism culturing areas are separated from the testing areas and
the sediment processing area is separated from the rest of the work areas. Some of the different
laboratory work areas include:

+ Sample receipt;

+ Sample storage;

+ Wet chemistry and analysis;

+ Chemical storage;

+ Toxicity testing;

+ Organism culturing;

+ Sediment sample processing;

+ Special studies;

+ Microscopic enumeration; and

+ WER/TIE preparation.

Environmental conditions (e.g., temperature and light) are monitored to ensure that conditions do
not invalidate results or adversely affect the required quality of any measurement.

The laboratory is kept secure during off hours with locks, an alarm system, and video
surveillance. Laboratory personnel accompany all visitors in the facility.

PER provides accommaodations for a variety of field activities and maintains a fleet of vehicles
and sampling vessels to provide high quality sampling of creeks, rivers, agricultural drains,
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lakes, ponds, bays, and estuaries. These vessels allow for sampling during inclement conditions
and on limited notice. PER field staff are trained and approved for a variety of sampling
procedures and use of sampling equipment including: surface water, stormwater, and sediment
collection and monitoring, collection of field organisms, “Clean Technique” sampling, pesticide
application monitoring, biological assessment, and physical habitat characterization.
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20. ENVIRONMENTAL METHODS AND METHOD VALIDATION

Methods and/or procedures are available for all activities associated with the analysis of samples,
including preparation and testing. For purposes of this section, “method” refers to the toxicity
test method. A table of the methods PER performs is attached in Appendix C.

Before being put into use, a method is confirmed by a demonstration of capability or method
validation process. All methods are published or documented. Deviations from the methods are
allowed only if the deviation is documented, technically justified, authorized by management,
and accepted by the client.

20.1 Method Selection

PER will use methods that meet the needs of our clients. Such methods will be based on the
latest edition of the method unless it does not meet the needs of the client. When the regulatory
authority mandates or promulgates methods for a specific purpose, only those methods will be
used. For example, toxicity testing for NPDES clients will be performed in accordance with their
NPDES permit, using methods specified in 40 CFR Part 136.

If a method proposed by a client is considered to be inappropriate or out-of-date or if the
method is not specified, the client is informed, and the issue is resolved before proceeding
with analysis of any sample(s) (see Section 5). The client will be informed of the selected
method and must approve its use before the method is used. All communications between
the laboratory and the client are documented.

20.2 Laboratory-Developed Methods

For non-standard sampling and analysis methods, sample matrices, or other unusual situations,
appropriate method validation study information shall be documented to confirm the
performance of the method for the particular need. The purpose of this validation method is to
assess the potential impact on the representativeness of the data generated. For example, if a non-
standard method is used, rigorous validation of the method may be necessary. Such validation
studies may include round-robin studies performed by USEPA or other organizations. If previous
validation studies are not available, some level of single-user validation study should be
performed during the project and included as part of the project’s final report. The process of
designing and validating the method is carefully planned and documented. All personnel
involved in the method design, development, and implementation will be in constant
communication during all stages of development. Approval of non-standard methods ultimately
is the responsibility of the Technical Manager(s).

©
fg PER Quality Manual 31





Pacific EcoRisk Environmental Consulting & Testing

20.3 Method Validation

Validation is the confirmation, by examination and objective evidence, that the particular
requirements for a specific intended use are fulfilled. At a minimum, all methods are validated
by performing an initial demonstration of capability.

Non-standard methods may require additional validation documentation. The validation is
designed so that the laboratory can demonstrate that the method is appropriate for its intended
use. All records (e.g., planning, method procedure, raw data, and data analysis) shall be retained
while the method is in use. Based on the validation process, the laboratory will make a statement
in the method or SOP of the intended use requirements and whether or not the validated method
meets the use requirements.

20.4 Demonstration of Capability

Due to the following limitations, PER has established DOC documentation that separates the
DOC documentation for staff analysts from the method itself:

+ The duration of many toxicity tests occurs during a greater duration than the standard
work week (i.e., staff do not solely perform a toxicity test from test initiation to
termination);

+ The duration of toxicity tests (i.e., one test can have a duration of more than 50 days
for some methods) are too long for each analyst to demonstrate their capability by
successful performance of five tests. The cost of training all staff analysts would be
prohibitive due to the time requirements alone;

+ The cost of test organisms makes ordering a separate batch of organisms for five tests
for each test method for each analyst prohibitive; and

+ The cost of test organisms and PT samples for five tests for each analyst for each test
method for which PT samples can be obtained is cost prohibitive.

20.4.1 Demonstration of Capability for Scientist Staff

The Demonstration of Capability for staff is a procedure for analysts to become part of the work
cell for a particular test method through demonstration of their ability to generate toxicity test
results that meet the quality control requirements of the method. A summary of the analysts that
have established their initial DOC and have maintained their ongoing DOC for each test method
(or “work cell”) is summarized on the “Scientific Demonstration of Capability Master List” that
is posted in the laboratory. The process for analysts to develop their initial and ongoing DOC is
established in Section 18.2.
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20.4.2 Demonstration of Capability for Toxicity Testing Methods

A satisfactory initial Demonstration of Capability is required prior to acceptance and institution
of any method for data reporting. It is also required to validate a non-standard method. DOC for
a toxicity test method is a procedure to establish the ability of the work cell for a particular
method to generate analytical results of acceptable accuracy and precision. Typically, this is
achieved by performing a minimum of five acceptable reference toxicant tests, using the same
test conditions, age of test organisms, feeding, etc., but different batches of test organisms are
required for an initial DOC. The %CV for those five tests must be within the acceptable range
specified in the test method in order to be considered a satisfactory initial DOC. The data is
documented in the reference toxicant test database for that particular test method. When more
than 20 tests have been performed, an ongoing DOC, consisting of no less than one annual test
per test method, will satisfy this requirement. For method for which there are no reference
toxicant test protocols (e.g., bioaccumulation testing), alternative approaches (e.g., laboratory
control performance) may be used to establish a laboratory DOC. The documentation of ongoing
laboratory performance (i.e., ongoing DOC) is outlined in the corresponding toxicity test method
manuals and includes documentation with Control charts. PER evaluates these regularly as part
of the data review process (Section 23.4) and internal audits (Section 15.1).

20.5 Control of Data

To ensure that data are protected from inadvertent changes or unintentional destruction, the
laboratory uses procedures to check calculations and data transfers (both manual and automated).

20.5.1 Computer and Electronic Data Requirements
PER ensures that computers, automated equipment, or microprocessors used for the acquisition,
processing, recording, reporting, storage, or retrieval of environmental test data are:

+ Documented in sufficient detail and validated as being adequate for use;

+ Protected for integrity and confidentiality of data entry or collection, data storage,
data transmission, and data processing;

+ Maintained to ensure proper functioning and are provided with the environmental and
operating conditions necessary to maintain the integrity of environmental test data;
and

+ Held secure, which includes the prevention of unauthorized access to and the
unauthorized amendment of, computer records. Data archive security is addressed in
Section 14 and building security is addressed in Section 19.

The laboratory controls access to all programs that are used to acquire, process, record, or report
data. All programs are password-protected. Each employee is granted access only to those
programs that he or she uses. The password is unique to the individual and cannot be shared. The
company server is automatically backed up on a daily basis.
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20.5.2 Data Reduction

As a part of the management system, PER ensures that another individual checks all manual
calculations. In addition, all data transfers (data entry, transcribing raw or calculated data, etc.)
are checked for accuracy. If any of the checked values are found to be incorrect, corrections are
made to ensure that the calculations are correct. All raw data calculations are maintained in the
appropriate project folder, or where appropriate (as described in Section 14).

20.5.3 Data Review Procedures
Data review procedures are located in Section 23.4.

20.6 Measurement Uncertainty

PER reports measurement uncertainty for quantitative analytical results under the conditions
required by the TNI standard when required by the method, when instructed by a client, or when
the uncertainty affects the compliance to a regulatory limit. PER uses a Type B method to
evaluate measurement uncertainty. The Type B method uses historical data, experience with the
behavior and properties of relevant materials and instruments, manufacturer’s specifications, and
data provided during calibration procedures (ISO 5725 Guide to the Expression of Uncertainty of
Measurement).

21. LABORATORY EQUIPMENT

PER provides all the necessary equipment required for the performance of toxicity testing and
field sampling. A list of the equipment used in the performance of the toxicity testing is provided
in Appendix D. All equipment and software used for testing and sampling are capable of
achieving the accuracy required for complying with the specifications of the environmental test
methods as specified in the laboratory SOPs. Authorized and trained personnel operate
equipment (see Section 18). All equipment is calibrated or verified before being placed in use to
ensure that it meets laboratory specifications and relevant standard specifications.

Equipment and supply purchases are approved by a Technical Manager(s) and ordered by
administrative staff (and designees). Supplies and equipment are ordered from a supplier on the
“Approved Suppliers List”. Following receipt of supplies and equipment, shipping manifests are
given to administrative staff to ensure the correct items were received. Upon receipt, supplies
and equipment are inspected and documented in the Incoming Supplies and Equipment
Approval Checklist in order to ensure the supplies and equipment received comply with
specifications prior to use in the laboratory.

The laboratory staff informs the administrative staff when consumable supplies or supplies with
an expiration date (e.g., chemicals and pH standards) need to be re-ordered in time to ensure that
an adequate amount of supplies are available at all times.
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21.1 Support Equipment Maintenance Program

PER considers all laboratory equipment to be support equipment. The Support Equipment
Maintenance Program is overseen by the Quality Manager (and designees) and includes:
+ A comprehensive list of laboratory support equipment;
+ Support equipment maintenance and repair records;
+ The specified frequency of maintenance tasks; and
+ Support equipment maintenance and documentation task assignments.

The Support Equipment Maintenance Program includes but is not limited to: balances, ovens,
refrigerators, freezers, incubators, water baths, temperature measuring devices, volumetric
dispensing devices, pumps, fume hoods, microscopes, spectrophotometers, and a Type | water
system. All equipment and instruments are maintained according to the requirements of the test
method, the TNI Standard, and manufacturer recommendations. Regular maintenance of
laboratory equipment is performed at least annually. Each piece of equipment is uniquely
identified and all maintenance and repair information for each piece of equipment is recorded in
an equipment maintenance log.

Equipment maintenance records include the following:

+ ldentity of the equipment and its software;

+ Manufacturer’s name, type identification, serial number, or another unique identifier;

+ Check that the equipment complies with specifications of applicable tests;

+ Current location;

+ Manufacturer’s instructions, if available, or a reference to their location;

+ Dates, results, and copies of reports and certificates of all calibrations, adjustments,
acceptance criteria, and the due date of next calibration (See Section 21.2);

+ Maintenance plan, where appropriate, and maintenance carried out to date;

+ Documentation on all routine and non-routine maintenance activities and reference
material verifications; and

+ Any damage, malfunction, modification, or repair to the equipment.

Equipment that is no longer used or maintained, has been subject to overloading or mishandling,
given suspect results, or shown to be defective or outside specifications is taken out of service.
The equipment is isolated to prevent its use or clearly labeled as being out of service until it has
been shown to function properly. Before placing equipment back in service, maintenance and
repair information is documented in the equipment maintenance log and the equipment must
meet the requirements of the test method, the TNI Standard, and manufacturer recommendations.
In and out of service dates are recorded for each piece of equipment.

If it is shown that previous tests are affected by equipment outside of specifications, then
procedures for non-conforming work are followed and results are documented (see Section 10
and Section 12).
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When equipment is used that is outside of permanent control of the laboratory, PER ensures the
equipment meets the requirements of this manual prior to its use by inspecting or otherwise
testing it.

All equipment and supplies purchased for laboratory use, including general supplies, must either
be pre-cleaned or undergo laboratory cleaning before use in the toxicity tests.

21.2 Instrument Calibration and Standardization

Support equipment such as balances, ovens, refrigerators, and freezers are verified each day,
prior to use, to ensure operation is within the expected range for the application for which the
equipment is to be used. Verifications are performed with a NIST traceable reference or
equipment calibrated with a NIST traceable reference. Volumetric dispensing devices (except
Class A glassware and glass microliter syringes) are checked for accuracy in-house on a
quarterly basis. Calibrations are performed annually by an external service provider.

All support equipment is calibrated or verified annually over the entire range of use using NIST
traceable references, where available. The results of the calibration of support equipment meet
method requirements or manufacturer specifications. If correction factors are used, this
information is clearly marked on or near the equipment. Calibration of NIST traceable reference
materials is outlined in Section 21.3.

Requirements for instrument calibration and standardization for use in toxicity tests and routine
water quality analyses are briefly described below. Detailed descriptions of the analyses are
described in laboratory SOPs. Each instrument calibration or verification is recorded in an
instrument-specific logbook and are verified to be within method specifications prior to use each
day.

Temperature - Temperature is measured to the nearest 0.1°C using digital thermometers, alcohol
thermometers, or continuous temperature measuring devices. All temperature measuring devices
are verified semi-annually against a NIST traceable thermometer (See Section 21.3). Correction
factors are assigned as needed. NIST traceable thermometers are re-calibrated every five years.

Conductivity/Salinity - Conductivity is measured to the nearest uS/cm and salinity is measured
to the nearest 0.1 ppt or psu using a verified and calibrated meter. The meter and probe are used
and maintained according to factory specifications. Standards are stored in accordance with the
manufacturer’s recommendations, method requirements, and the requirements of the Pacific
EcoRisk Health and Safety Program. Handling of standards is minimized by using sub-samples
for multiple calibrations. Calibrations are performed when verification values fall outside
specifications.
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pH - pH is measured to the nearest 0.01 pH unit using an appropriately-calibrated meter and
probe. The meter and probe are used and maintained according to factory specifications. Each
pH probe/meter is calibrated daily using buffer solutions that bracket the pH range of the
samples (typically, pH buffers at pH 4, pH 7, and pH 10).

Dissolved Oxygen - Dissolved oxygen (DO) is measured to the nearest 0.1 mg/L with an
appropriately calibrated meter and probe. The meter and probe are used and maintained
according to factory specifications. Each probe/meter is calibrated as specified in the method or
manufacturer’s instructions.

Irradiance (Light) - Irradiance is measured using an appropriate meter and an irradiance sensor
that measures photosynthetically active radiation (PAR, photons) in units of foot-candles or lux.
Each meter is factory-calibrated at intervals recommended by the manufacturer.

Total Ammonia - Ammonia is measured to the nearest 0.01 mg/L using a spectrophotometer.
The spectrophotometer is maintained according to factory specifications. Each water sample is
added to a vial containing reagents and measured on the spectrophotometer using the factory-
installed method for ammonia analysis.

Total Residual Chlorine - Chlorine is measured to the nearest 0.1 mg/L colorimetrically using an
appropriate colorimeter. Each water sample is prepared for analysis using commercial reagents.
The colorimeter is used and maintained according to factory specifications and is verified daily
in accordance to manufacturer’s instructions.

Weights and Volumes - Calibration of the balances is checked daily before use with weights
traceable to NIST standards. Each balance is certified annually by a service representative and is
used and maintained according to factory specifications. Calibration weights are calibrated
annually by a service representative; weights are inspected and discarded if corroded or
otherwise suspect. Liquid volumes contained or delivered by pipettes/pipettors are verified in-
house on a quarterly basis by weighing volumes of distilled water on an analytical balance.
Calibrations are performed annually by an external service provider.

21.3 Measurement Traceability

Measurement quality assurance comes in part from traceability of standards to certified
materials. All equipment affecting the quality of test results are calibrated prior to being put into
service and on a continuing basis (see Section 23). These calibrations are traceable to national
standards of measurement where available. If traceability of measurements to Sl units is not
possible or not relevant, evidence for correlation of results through inter-laboratory comparisons,
proficiency testing, or independent analysis is provided.
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The laboratory handles and transports reference standards and materials in a manner that protects
the integrity of the materials. Reference standard and material integrity is protected by separation
from incompatible materials and/or minimizing exposure to degrading environments or
materials. Reference standards and materials are stored according to manufacturer’s
recommendations and method SOP requirements and are stored separately from samples.

21.3.1 Reference Standards
The following reference standards are sent out for calibration to a national standard as indicated
in Section 21.2:

+ Class 1 weights; and

+ NIST traceable reference thermometers.

The Class 1 weights are used for daily balance verification and are calibrated annually. The
NIST traceable reference thermometer, used to calibrate all other thermometers and continuous
temperature monitoring devices, is calibrated every five years.

21.3.2 Reference Materials

Reference materials are substances that have concentrations that are sufficiently well established
to use for calibration or as a frame of reference. Reference materials, where commercially
available, are traceable to national standards of measurement or to Certified Reference Materials,
usually by a Certificate of Analysis.

Purchased reference materials require a Certificate of Analysis, where available. If a reference
material cannot be purchased with a Certificate of Analysis, it is verified by analysis and
comparison to a certified reference material and/or demonstration of capability for
characterization.

Internal reference materials, such as reference toxicant stock solutions, working standards, or
intermediate stock solutions, are checked as far as is technically and economically practical and
are documented as outlined in Section 21.4.

21.4 Standards, Reagents, and Reference Materials

The laboratory has procedures for purchase, receipt, distribution, and storage of standards,
reagents, and reference materials as described in Section 7 and the Pacific EcoRisk Health and
Safety Program.

Expiration dates can be extended if the reference standard or material’s integrity is verified. The
extended date may not be beyond the expiration date of the referenced standards used to re-

verify.
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All containers of prepared standards, reagents, or materials are labeled with the material (e.g.,
KCI), date prepared, and concentration (i.e., this information constitutes our unique ID).

Prepared reagents are verified to meet the requirements of the test method through traceability to
purchased stock or neat chemicals. Purchased reagent quality is verified to meet the requirements
of the test method upon receipt following procedures in the Incoming Supplies and Equipment
Approval Checklist. If the original container does not have an expiration date provided by the
manufacturer or vendor, it should be labeled with an expiration date that is three years after the
receipt date. If an expiration date is provided, the original containers and container of any
standards or reagents prepared from it must be labeled with the expiration date.

21.4.1 Purchased Standards, Reagents, Reference Materials, and Media
Records for all standards, reagents, reference materials, and media are recorded in the chemical
inventory and include the:
+ Manufacturer/vendor name (or traceability to purchased stocks or neat compounds);
+ Manufacturer’s Certificate of Analysis or purity (if supplied);
+ Date of receipt; and
+ SDS.

In methods where the purity of reagents is not specified, reagent grade is used. If the purity is
specified, that is the minimum acceptable grade. Purity is verified and documented according to
Section 7.

21.4.2 Prepared Standards, Reagents, Reference Materials, and Media
Records for preparation of standards, reagents, reference materials, and media should include:
+ Traceability to purchased stock or neat compounds;
+ Reference to the method of preparation;
+ Date of preparation;
+ Expiration date after which the material shall not be used (unless its reliability is
verified by the laboratory); and
+ Preparer’s initials.

22. SAMPLE COLLECTION AND HANDLING

PER provides sampling services on a project specific basis. For these projects, sampling SOPs
can be found in the corresponding QAPP or SAP. The laboratory uses sampling plans provided
by clients or prepared in consultation with the client. The plan must include any factors that must
be controlled to ensure the validity of the test. Sampling plans and written sampling procedures
are used for collecting environmental samples, substances, materials, or products for testing. The
QAPP or SAP is made available at the sampling location. When the client requests any
deviations from the sampling plan or sampling procedures, the deviations are documented and
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included in the final report. All field measurements, records, and notes (e.g., temperature,
salinity, etc.) are logged in bound field notebooks when samples are collected by PER staff.
Sufficient information is recorded in detail in the field notebook to completely reconstruct the
sampling event(s).

Precautions are taken to ensure that methods for collection and storage of samples (including
materials used) do not contribute to sample toxicity (i.e., use appropriately cleaned sample
containers, etc.); this may include the use of field blanks, which will be specified in the project
QAPP. Samples may be shipped in glass or plastic (e.g., polyethylene or polypropylene) bottles,
or in disposable cubitainers. All samples should be shipped on ice, under chain-of-custody with a
temperature blank.

For projects for which PER does not provide sampling services, the laboratory provides the
sampler with the necessary coolers, sample containers, COC forms, and packing materials
required to properly preserve, pack, and ship samples to the laboratory.

22.1 Sampling Containers

The laboratory offers clean sampling containers for use by clients. Containers are obtained
following procedures outlined in Section 7 and meet the requirements of the test methods.
Containers are provided to the client upon request.

22.2 Chain-of-Custody

The purpose of using a chain-of-custody (COC) record is to maintain an accurate written record
that can be used to trace the custodianship of the sample from its collection through its receipt at
the PER testing laboratory. COC documentation begins in the field. The sample collector is
responsible for the care and custody of the sample(s) until they are received at the appropriate
laboratory or relinquished to an assigned custodian.

Samples must be accompanied by a COC record that includes the name of the study, a unique
sample 1D for each sample, location of collection (or station number and location), date and time
of collection, type of sample, number of containers, analysis required (including applicable
method number), and the collectors’ signatures. The COC can act as an order for laboratory
services in the absence of a formal contract. When turning over possession of samples, the
person relinquishing the sample(s) and the recipient must both record the date and time of the
transfer and sign their name to verify the transaction. For certain projects, an additional sample
transfer sheet is initiated to track the sample through the laboratory during storage, sample
preparation, and generation of raw data. Samples are discarded only upon approval of a
Technical Manager(s) after it is certain that all tests and analyses have been properly performed
and recorded. An example COC is provided in Appendix E. Chain-of-custody and any additional
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records received at the time of sample submission are maintained by the laboratory in the project
folder and is provided in the final report.

22.3 Sample Receipt, Handling, Storage, and Disposal

Upon receipt, staff ensure each sample has an identification label or tag securely attached to the
sample container. If PER is collecting the samples, staff ensure the sample is labeled at the time
of collection. The sample label, including any subsamples for auxiliary analyses, typically
contains the following information:

+ Name of the client and project;

+ Sampling station name/location;

+ Sample date, time, and duration, where applicable, of sample collection;

+ Type of sample (i.e., grab vs. composite); and

+ Unique identifying number.

Samples are delivered to the laboratory via third-party shipper, courier (either PER staff or
contracted), or the client. Procedures for picking up samples by PER staff are outlined in the
Sample Pickup SOP. Samples that are transported under the responsibility of PER, where
necessary, are done so safely and according to storage conditions. This includes moving bottles
within the laboratory. Sample shipping procedures are described in the Sample Shipment SOP.

The laboratory has sample acceptance, storage, and disposal procedures that are provided in the
Sample Receipt & Handling SOP and the Sample and Test Solution Disposal SOP. Upon
receipt at the laboratory, all samples are assessed to determine if the sample was compromised. If
so, the Project Manager is informed and contacts the client to determine whether or not the
sample will be used for testing. If to be used in testing, all samples are assigned a unique sample
ID number. This number is used throughout the project. For effluent and receiving/ambient water
samples, measurement of initial temperature, pH, D.O., salinity, conductivity, and total
ammonia, as well as the initials of the person that recorded the data, are recorded on the sample
login sheets. Total residual chlorine is also measured for effluents collected from facilities that
use chlorination in their disinfection process. The remaining sample is stored at 0-6°C until
completion of all testing and analysis. A Project Manager must provide approval for sample
disposal, at which time the sample is removed from storage and any client identification is
obliterated by blacking out the label prior to disposal. PER maintains SOPs for all required
analyses that are available to staff.

PER complies with the sample hold time requirements found in the applicable toxicity testing
SOP(s). If preservation or holding time requirements outlined in the SOP or test methods are not
met, deviations shall be documented on the sample log-in data sheet. In general, if these
conditions are not met, the client is contacted by the Project Manager prior to any further
processing. The sample is then either rejected or the decision to proceed is documented and
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agreed upon with the client. The condition is noted on the sample log-in sheet and the data are
qualified in the report.

23. QUALITY ASSURANCE FOR ENVIRONMENTAL TESTING

PER has procedures for monitoring the validity of the testing it performs. To evaluate the quality
of toxicity test results, the laboratory utilizes standard toxicity testing QA/QC procedures to ensure
that the test results are valid. Standard QA/QC procedures include the use of negative controls,
positive controls (reference toxicant tests), reference sediment samples, replicates, and
measurements of water quality during testing.

Toxicity testing results are analyzed and, when found to be outside pre-defined criteria, action is taken
to correct the problem and to prevent incorrect results from being reported. Data associated with
quality control data outside of criteria and still deemed reportable will be qualified so the end user of
the data may decide regarding the usability of the data. The corrective actions taken are dependent
upon the magnitude of the problem.

23.1 Essential Quality Control Procedures

Laboratory personnel follow the quality control procedures specified in test methods and Data
Quiality Objectives (DQOs) identified in project specific QAPPs. For test methods that do not
provide acceptance criteria for an essential quality control element or where no regulatory
criteria exist, acceptance criteria would be developed based on information in the literature or
best professional judgment.

Written procedures to monitor routine quality controls, including acceptance criteria, are located
in the test method SOPs and include such procedures as:

23.1.1 Source and Condition of Organism

All test organisms are obtained from reputable suppliers who have provided PER with organisms
in the past. Normally, all test organisms are maintained in the laboratory for acclimation to test
conditions. If mortality in excess of 10% is noted during holding, the Project Manager is
informed and may decide that the animals be discarded, and a new batch ordered. If mortality in
excess of 10% is noted in the culture 24-hours prior to test initiation and the animals are to be
used per Project Manager instruction, a deviation form is attached to the associated testing. All
organism suppliers must provide taxonomic identification documentation annually.

23.1.2 Maintenance of Test Conditions and Corrective Actions
Each of the biological tests has a set of specific test conditions that are defined in the standard
testing. For example, water quality measurements are monitored to ensure that test conditions are
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within the prescribed limits for each test procedure. The limits for various test condition
parameters are noted in the section on the acceptability of each test.

23.1.3 Reference Toxicant Testing and Data Accuracy and Precision

Reference toxicant tests are used to assess accuracy (i.e., to establish that the test organisms are
responding to toxic stress in a typical fashion). For instance, acceptable accuracy is defined as a
calculated reference toxicant dose-response value (i.e., statistically-derived point estimate such
as the ECso or IC25) that is within the “typical test organism response” range established by the
mean + 2 standard deviations of the 20 most-recently performed tests; this information is
maintained in the PER reference toxicant database and can be quickly assessed by reviewing the
reference toxicant control charts. Reference toxicant testing performance is determined by
reviewing the data against the EPA method requirements.

PER performs toxicity testing with species for which a minimum of 5 reference toxicant tests
have been completed with different batches of organisms. If a specific project requires the
performance of a reference toxicant test, the reference toxicant testing may be performed
concurrently or monthly; this is determined by the client’s permit. A monthly reference toxicant
test must be performed for any species tested for a project in a month’s time, even if the project
did not require the performance of a reference toxicant test. In addition, a reference toxicant test
is performed for each species at least on an annual basis.

The precision of toxicity tests is assessed via measures of variability (e.g., coefficient of
variation [CV] for a given test treatment). While there are no “acceptability limits” placed on the
CV for most test responses, these can be evaluated using “best professional judgment” to
characterize whether or not the test response at a given treatment is subject to too much
variability for use in a given test.

23.2 Internal Quality Control Practices

The following procedures are performed as internal quality control checks to ensure that all
infrastructural functions and generation of data in the laboratory are within acceptable
performance ranges:

+ Test temperature monitoring;

« Type | water quality monitoring;

+ Review of test data;

+ Instrumentation calibration log entries and reviews;

+ Test organisms’ log-in and husbandry log;

+ Sample log-in;

+ Calibration of equipment according to SOPs;

+ Continual training of laboratory personnel, including their ethical and legal

responsibilities; and
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+ All QC data is assessed and evaluated on an on-going basis, so that trends are
detected.

23.3 Proficiency Test Samples or Inter-Laboratory Comparisons

PER participates in applicable proficiency testing (PT) or inter-laboratory comparisons (e.g.,
DMR-QA). The proficiency standard testing program consists of a yearly toxicant test regulated
by external agencies. Toxicity testing is performed on all available and applicable PT samples.
PT results are made available and clients are notified of results and any related corrective
actions.

The laboratory does not share PT samples, communicate results, or attempt to obtain the
assigned values or results from other laboratories or PT providers. PT samples are treated as
standard testing samples and processed using standard procedures.

23.4 Data Review

Throughout testing, as well as upon completion of a project, a thorough data review is
performed. The data review consists of the following procedures:
+ Determinations of whether the results of testing, examining, or analyzing the sample
meet the accepted protocols for interpretation;
+ Checks to determine the accuracy of any calculations;
+ Checks for transcription errors, omissions, or mistakes;
+ Checks to determine consistency with project-specific measurement quality
objectives;
+ Checks to ensure that the appropriate preparatory and analytical SOPs and
standardized methods were followed:;
+ Checks to ensure that the chain-of-custody is complete and that holding times were
met;
+ Checks to ensure that requirements for equipment calibrations were met; and
+ Actiered system of verification/review consisting of the Scientist performing the
testing, Laboratory Manager (or designees) verifying performance, Quality Manager
(or designees) reviewing results, and a Project Manager/Technical Manager(s)
reviewing reports.

24. REPORTING RESULTS

The results of each test performed are reported accurately, clearly, unambiguously, and
objectively and comply with all specific instructions contained in the test method.
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Laboratory results are reported in a test report that includes all the information requested by the
client and necessary for the interpretation of the test results and all information required by the
method used.

24.1 Test Reports

The report format has been designed to accommodate each type of test performed and to
minimize the potential for misunderstanding or misuse. Each test report generated contains the
following information:

+ Title;

+ Name and address of the laboratory;

+ Unique project identification number for the test report and a pagination system that
ensures that each page is recognized as part of the test report and a clear identification
of the end of the report, such as 3/10;

+ Name and address of the client;

+ ldentification of the method used;

+ Description of, the condition of, and unambiguous identification of the sample(s)
tested, including the client identification code;

+ Date of sample receipt when it is critical to the validity and application of the results,
date and time of sample collection, dates the tests were performed, the time of sample
preparation and analysis, if the required holding time for either activity is less than or
equal to 72 hours;

+ Reference to the sampling plan and procedures used by the laboratory where these are
relevant to the validity or application of the results;

+ Test results, an indication of when non-conforming data is identified, and an
identification of the statistical package used to analyze the data;

+ Name, function, signature (or equivalent electronic identification) of the person
authorizing the test report, and the date of issue;

+ Where relevant, a statement to the effect that the results relate only to the samples;

« Any non-accredited tests or parameters are clearly identified as such to the client; and

+ Statement that the report shall not be reproduced except in full without written
approval of the laboratory.

24.2 Supplemental Test Report Information

When necessary for interpretation of the results or when requested by the client, test reports
include the following additional information:

+ Deviations from, additions to, or exclusions from the test method, information on
specific test conditions (e.g., environmental conditions), any non-standard conditions
that may have affected the quality of the results, and any information on the use and
definitions of data qualifiers;
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+ Statement of compliance/non-compliance when requirements of the management
system are not met including identification of test results that did not meet the
laboratory and regulatory sample acceptance requirements (e.g., holding time);

+ Where applicable and when requested by the client, a statement on the estimated
uncertainty of the measurement;

+ Where appropriate and needed, opinions and interpretations. When opinions and
interpretations are included, the basis upon which the opinions and interpretations are
constructed are documented. Opinions and interpretations are clearly marked as such
in the test report; and

+ Additional information that may be required by specific methods or client.

In addition to the items above, the following is provided when necessary for the interpretation of
the results for test reports that contain the results of sampling:
+ Date of sampling;
+ Unambiguous identification of the material sampled;
+ Locations of the sampling, including diagrams, sketches, or photographs;
+ Reference to the sampling plan and procedures used;
+ Details of any environmental conditions during sampling that may affect the
interpretations of the test results; and
« Any standard or other specification for the sampling method or procedure and
deviations, additions to, or exclusions from the specification concerned.

24.3 Environmental Testing Obtained from Subcontractors

Test results obtained from tests performed by subcontractors are clearly identified on the test
report by subcontractor name and/or accreditation number. The subcontractors report their results
in writing or electronically. A copy of the subcontractor’s report is provided as an appendix to
the client’s report.

24 .4 Electronic Transmission of Results

All test results transmitted by telephone, fax, telex, e-mail, or other electronic means comply
with the requirements of the TNI Standard and associated procedures to protect the
confidentiality and proprietary rights of the client. PER controls electronic documents with
Adobe Acrobat® electronic signatures to prevent unauthorized modification to test reports.

24.4.1 Electronic Data Deliverables

Electronic data deliverables (EDD) include PDF copies of toxicity reports and Surface Water
Ambient Monitoring Program (SWAMP) EDDs. The SWAMP EDDs are generated via a Cross
walk from the CETIS statistical software and are then populated with additional information
(e.g., pH, dissolved oxygen, conductivity, etc.) that are not included in the CETIS entry. Scientist
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I11 or Project Managers review all SWAMP EDDs and ensure that they conform to the SWAMP
data entry requirements.

24.5 Amendments to Test Reports

Material amendments to a test report after it has been issued are made only in the form of a
“supplemental” report with the revisions being clearly identified in the report cover letter. An
electronic version of each supplemental report is saved with a suffix that includes the letter “S”
for supplemental and a number (e.g., “1”) for the number of the supplement so as to clearly
distinguish it from the initial version of the report. All supplemental reports meet all the
requirements for the initial report and the requirements of this Quality Manual.
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Pacific EcoRisk maintains the following certifications and accreditations with state and national
entities:

Organization Certification Clglrjtri;it;:s:e
Oregon Health Authority NELAP 4043
California Department of Public Health ELAP 2085
Washington Department of Ecology ELAP C848

The certificates and parameter lists (which may differ) for each organization are provided on the
Fields of Accreditation included with the accreditation certificate, which are stored in the
QA/QC Program folder on the Pacific EcoRisk server.

Should accreditation be terminated or suspended, Pacific EcoRisk would immediately cease to
use the certificate number reference in any way and inform clients impacted by the change.

@ PER Quality Manual 49





Pacific EcoRisk Environmental Consulting & Testing

Appendix B

Glossary

Fdm.)
f? PER Quality Manual 50





Pacific EcoRisk

Environmental Consulting & Testing

Glossary

Accuracy

Degree of agreement between an analytical result and the true
value. Accuracy is affected by both random error (imprecision) and
systematic error (bias) but is sometimes used improperly to denote
only systematic error.

Analytical Method

Written instructions describing an analytical procedure followed to
obtain a numerical estimate of the chemical (analyte) in a sample
or samples.

Blank

A sample expected to contain none of the analyte or chemical of
interest. Field blanks are used to obtain information on
contamination introduced during sample collection, transport, or
storage. Method blanks are most commonly used to reveal
contamination in the laboratory (as opposed to in the sampling
process) or as an assessment of the effects of a given treatment in a
TIE study.

Control Chart

A graphical representation of the precision of QC test results
indicating whether the measurement system is in statistical control.
For repeated analyses of standards, the chart is usually based on
the average result of those analyses (20 results are generally
accepted as the minimum to ensure valid statistics) and upper and
lower control limits based on the standard deviation of the results.
(See Control Limits)

Control Limits

Statistical warning and action limits calculated for control charts,
used to make decisions on acceptability of control test results.
Warning limits usually established at two standard deviations
above and below the mean of repeated analyses of a standard.
Action limits are established at three standard deviations.

Holding Time The allowed time from when a sample was collected or extracted
until it must be analyzed. For composite samples, the holding time
starts when the last composite aliquot is collected.

Precision A measure of the variability (spread) in the results for replicate

measurements caused by random error. Also referred to as
imprecision. Precision is usually measured as standard deviation,
percent relative standard deviation (%RSD), or relative percent
difference (RPD).

Quality Assurance

The total integrated program for ensuring the reliability of
monitoring and measurement data.

Quality Control

The routine application of statistically based procedures to evaluate
and control the accuracy of results from analytical measurements.

Standard Operating Procedure

A detailed written description of a procedure designed to
systematize performance of the procedure.

)
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Methods Used for Aquatic Effluent & Receiving Water Toxicity Testing

Ambient Water Quality/Toxicity Monitoring

Certification Manual Title Method Species
NELAP EPA-821-R-02-012 | Methods for measuring the 2002.0 Ceriodaphnia dubia
ELAP acute toxicity of effluents to 2021.0 D. magna
freshwater and marine 2019.0 D. pulex
organisms, Fifth Edition 2000.0 Oncorhynchus
2007.0 mykiss
Topsmelt Pimephales
2004.0 promelas
2006.0 Americamysis bahia
Hyalella Atherinops affinis
Chironomus | Cyprinodon
variegatus
Menidia beryllina
Hyalella azteca
Chironomus dilutus
NELAP EPA-821-R-02-013 | Short-term methods for 1003.0 Selenastrum
ELAP estimating the chronic toxicity | 1002.0 capricornutum
of effluents and receiving 1000.0 Ceriodaphnia dubia
waters to freshwater organisms, Pimephales
Fourth Edition promelas
NELAP EPA-821-R-02-014 | Short-term methods for 1007.0 Americamysis bahia
ELAP estimating the chronic toxicity | 1006.0 Cyprinodon
of effluents and receiving 1004.0 variegatus
waters to marine and estuarine | 1006.0 Menidia beryllina
organisms, Third Edition
NELAP EPA/600/R-95-136 | Short-term methods for 1005.0 Crassostrea gigas
ELAP estimating the chronic toxicity | 1008.0 Dendraster
of effluents and receiving Sand Dollar | excentricus
waters to West Coast marine 1008.0 Strongylocentrotus
and estuarine organisms Purple purpuratus
Urchin Mytilus spp.
1005.0 Macrocystis pyrifera
1009.0 Haliotis rufescens
Red Atherinops affinis
Abalone
NELAP ASTM-1218 Standard guide for conducting E-1218 Selenastrum
ELAP static toxicity tests with of capricornutum
microalgae Thalassiosira
pseudonana
Skeletonema
costatum
NELAP Polisini & Miller Static acute bioassay Polisini & Pimephales
ELAP procedures for hazardous waste | Miller promelas
samples Oncorhynchus
mykiss

Y
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Methods Used for Sediment Toxicity & Bioaccumulation Testing

Evaluations of Ambient Sediments, Dredged Materials,

and Dredging Operations

the toxicity of sediment-associated
contaminants with freshwater
invertebrates

Certification Manual Title Method Species
NELAP EPA 600/R- Methods for measuring the toxicity 100.1 Hyalella azteca
99/064 and bioaccumulation of sediment- 100.2 Chironomus
associated contaminants with 100.3 dilutus
freshwater invertebrates, Second 100.4 Lumbriculus
Edition 100.5 variegatus
NELAP EPA 600/R- Methods assessing the toxicity of 100.4 Ampelisca abdita
94/025 sediment-associated contaminants Eohaustorius
with estuarine and marine amphipods estuaries
Leptocheirus
plumulosus
Rhepoxynius
abronius
N/A EPA/600/R- Methods assessing the chronic toxicity | N/A Leptocheirus
01/020 of marine and estuarine sediment- plumulosus
associated contaminants with the
amphipod Leptocheirus plumolosus
N/A ASTM E724 Standard guide for conducting toxicity | E724 Crassostrea gigas
tests starting with embryos of four Mytilus spp.
species of saltwater bivalve molluscs
NELAP ASTM E1676-12 | Standard guide for conducting E1676-12 Eisenia fetida
laboratory soil toxicity or
bioaccumulation tests with the
lumbricid earthworm E. fetida and the
enchytraeid potworm E. albidus
N/A ASTM E1367 Standard test method for measuring the | E1367 Ampelisca abdita
toxicity of sediment-associated Eohaustorius
contaminants with estuarine and marine estuaries
invertebrates Leptocheirus
plumulosus
Rhepoxynius
abronius
NELAP ASTM E1611 Standard guide for conducting sediment | E1611 Neanthes
toxicity test with polychaetous annelids arenaceodentata
NELAP ASTM E1688 Standard guide for determination of E1688 Macoma nasuta
sediment-associated contaminants by Nereis virens
benthic invertebrates Nephtys caecoides
N/A ASTM E1706 Standard test method for measuring E1706 Hyalella azteca

Chironomus
dilutus

&
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Toxicity Identification Evaluations / Toxicity Reduction Evaluations
(TIEs/ TRES)

+ Methods for Aquatic Toxicity Identification Evaluations: Phase 1 Toxicity Characterization Procedures
(Second Edition). EPA-600/6-91/003. U.S. EPA, Environmental Research Laboratory, Duluth, MN.

+ Methods for Aquatic Toxicity Identification Evaluations: Phase Il Toxicity Identification Procedures
for Samples Exhibiting Acute and Chronic Toxicity. EPA/600/R-92/080. U.S. EPA, Office of
Research and Development, Washington, D.C.

+ Methods for Aquatic Toxicity Identification Evaluations: Phase 11l Toxicity Confirmation Procedures
for Samples Exhibiting Acute and Chronic Toxicity. EPA/600/R-92/081. U.S. EPA, Office of
Research and Development, Washington, D.C.

+ Toxicity Reduction Evaluation Protocol for Municipal Wastewater Treatment Plants. EPA/600/2-
88/062. U.S. EPA, Water Engineering Research Laboratory, Cincinnati, OH.

+ Sediment Toxicity Identification Evaluation (TIE): Phase 1, Phase Il, and Phase I1l Guidance
Document. EPA-600/R-07/080. U.S. EPA, Office of Research and Development, Washington, D.C.

References

+ Long-term management strategy (LTMS) for the placement of dredged material in the San Francisco
Bay Region. U.S. EPA Region 9, U.S. Army Corps of Engineers, San Francisco Bay Conservation and
Development Commission, San Francisco Bay Regional Water Quality Control Board, California State
Water Resources Control Board.

+ Evaluation of dredge material proposed for ocean disposal - Testing Manual. EPA-503/8-91/001. U.S.
EPA-U.S. Army Corps of Engineers, Washington, D.C.

+ Evaluation of dredged material proposed for discharge in waters of the U.S. - Inland Testing Manual.
EPA-823/B-94/002. U.S. EPA-U.S. Army Corps of Engineers, Washington, D.C.

+ QA/QC guidance for sampling and analysis of sediments, water, and tissues for dredged material
evaluations. Phase 1 - Chemical evaluations. EPA 823-B-95-001. U.S. EPA, Office of Water,
Washington, D.C.

¢ Guidance manual: bedded sediment bioaccumulation tests. EPA-600/X-89/302. U.S. EPA
Environmental Research Laboratory, Newport, OR.

+ Standard test method for measuring the toxicity of sediment-associated contaminants with freshwater
invertebrates. ASTM E1706. American Society for Testing and Materials, Philadelphia, PA.

+ Standard guide for collection, storage, characterization, and manipulation of sediments for
toxicological testing and for selection of samplers used to collect benthic invertebrates. ASTM E1391-
03. American Society Testing & Materials, Philadelphia, PA.

+ Sediment toxicity identification evaluation: Phase 1 (characterization), Phase Il (identification), and
Phase 111 (confirmation). Modifications of effluent procedures. EPA-600/6-91/007. U.S. EPA,
Environmental research Laboratory, Duluth, MN.
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Laboratory Equipment - Pacific EcoRisk has all of the equipment necessary to successfully
perform the EPA and ASTM water, effluent, soil, and sediment toxicity tests. All testing and
analytical equipment is maintained and calibrated as per the Quality Manual. All plastic and
glass labware is cleaned according to EPA guidelines and is stored in clean, dust-free cabinets

Laboratory Equipment

until used. A selected list of PER laboratory testing equipment is provided on the accompanying

pages.

Toxicity Testing
Market Forge Ind.
VWR

Porta-Trace
Stanplatec

Air Whist
Sweetwater

Rio

Universal Marine Ind.
EBO-Jager

VWR
Westpointe/Lakewood/

Honeywell/Holmes/VVornado

Intermatic

BOHN/Heat Craft/Keepright

Microscopy
Leica

Wolfe

Leica

Zeiss

Leica

Leica
Hausser Sci.
Reichert

Balances and Weights
Ohaus

Mettler/Toledo

Ohaus

Ohaus

Ohaus

VWR

VWR

Water Quality Analyses

STERILMATIC

S-500
1118-30W
Drykeeper
AW-1000
Blower S-31
2100
UTCH-2
250W

2005

Multiple
TN311
Multiple

DM500

N/A
Stereozoom 5
Invertoskop
DFC290
DMIL

3800

N/A

AP2500
MS40025

Scout Il Top Loader

DU215CD
D71P60HR1
VWR-450TC
Class S

Electric Autoclave

Platform Shaker

Light Boxes

Desiccators

Air Pumps

Regenerative Blower
Circulation Pumps

Digital Chiller/Heater Units
Submersible Heaters

Low Temperature Incubator

Electrical Fans
Light Timers
Temperature-Controlled Rooms

Compound Microscope
Dissecting Microscope
Dissecting Microscope
Inverted Microscope
Microscope Camera
Inverted Microscope
Sedgewick-Rafter Chamber
Hemocytometers

Analytical Balance
Top Loading Balance
Top Loading Balance
Discovery Balance
Top Loading Balance
A-Series Balance
Calibration Weights
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Orion

Orion

Orion

Beckman
Beckman
Control Company
CO2 Meter.com
Hach

Hach

Hach

VWR

Onset

Hach

VWR

H-B Instrument Co.

Sample Storage
Raetone

LG

True

Frigidaire
Hochizaki

Heat Craft/Keepright

3-Star
5-Star
Star A221
pH 1410
pH 410
35519-055

0-30% CO2 Sampler

DR/3900
DR/3800
Pocket Il
Dual-Range
UTBI-001
N/A
Multiple
NIST

AR-47-SS
LBC225

H-74
FFU21M7HWJ
KM-230BAL
Multiple

Sample Manipulation/Preparation

Forma Scientific
Forma Scientific
Beckman Coulter
Hydro-Photon Inc.
Laguana Clay Co.
IKA

Bellco

Nalgene

ASTM
Corning/VWR

5682
Centra-GP8R
Avanti J-15R
Steripen Classic
N/A
IKA-RW20-DS1
N/A

N/A

Various mesh
Multiple

Laboratory Water Storage/Preparation

Pentair
Little Giant
Ryan Herco

Pacific Water Systems
Lifeguard Aquatics

Emperor Aquatics
Cora Lite
Pentair

PS53SS
TE-5.5-MD-HC
3000 Gallon
Type | Water
Aquastep 25W
Smart UV 25W
Turbo Twist 36W
Smart Lite

D.O. Meter
Conductivity/Salinity meter
pH meter

pH meter

pH meter

Barometer

CO2 meter
Spectrophotometer
Spectrophotometer
Colorimeter

Illuminance Meter
Continuous Temperature Loggers
Digital Titrators

Digital Thermometers
NIST Thermometer

Laboratory Refrigerator
Industrial Refrigerator
Industrial Refrigerator
Industrial Freezer

Ice Machine

Cold Storage Rooms

Centrifuge

Centrifuge

Centrifuge

Handheld UV Light
Sediment Termination Booths
Benchtop Elutriate Mixer
Roller Apparatus

Filtration Units

ASTM Stainless Steel Sediment Sieves

Magnetic Stirplates

Seawater Pump
Seawater Pump
Seawater Tank
RO/DI System
UV Sterilizer
UV Sterilizer
UV Sterilizer
UV Sterilizer

@ PER Quality Manual





Pacific EcoRisk Environmental Consulting & Testing
Pondmaster 24, 700, and 1200 Magnetic Drive Pumps
Danner Model 7 Magnetic Drive Pumps
General Laboratory Equipment

Scienceware N/A Calipers

VWR Scientific 1326 Gravity Oven

Thermolyne N/A Benchtop Muffle Furnace
MasterFlex L/S and H/S Peristaltic Pumps

Gast DAA-V715-EB Vacuum Pump

Miele Professional G 7804 Lab Glassware Dishwasher
Gilson/Rainin/Eppendorf/

Nichiryo/Accupet N/A Automatic Pipettors

Pyrex Class A Volumetric Pipettes/Flasks
Pyrex/Nalgene Misc. Griffin beakers

Pyrex/Nalgene Misc. Erlenmeyer Flasks

Pyrex/Nalgene Misc. Graduated Cylinders

Safety Equipment

Bradley Barrier Free Eyewash Station

Bradley 519-270HD Eyewash Station

Kiddie Pro 340 Fire Extinguishers
Labconco 1060200 Fume/Ventilation Hood
Labconco N/A Acid Storage Cabinet
Labconco N/A Solvent Storage Cabinet
Global N/A Safety Storage Cabinet
Hydro Farm ACDF8 Air Scrubber

Champion 100161 Portable Generator

i
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Pacific EcoRisk
2250 Cordelia Rd., Fairfield, CA 94534
(707) 207-7760 FAX (707) 207-7916

CHAIN-OF-CUSTODY RECORD

Environmental Consulting & Testing

Results To: Invoice To: REQUESTED ANALYSIS
Address: Address:
Phone: Phone:
Attn: Attn:
E-mail: E-mail:
Project Name:
P.O #/Ref:
. Sample Sample Sample Grab/ Container
Client Sample ID Date Time Matrix* Comp [Number Type

Samples Collected By:

Comments/Special Instruction:

RELINQUISHED BY RECEIVED BY:
Signature: Signature:

Print: Print:

Organization: Organization:

Date: Time: Date: Time:
RELINQUISHED BY: RECEIVED BY:
Signature: Signature:

Print: Print:

Organization: Organization:

Date: Time: Date: Time:

*Example Matrix Codes: (EFF - Efﬁuent) (FW = Freshwater); (SW = Saltwater); (WW = Wastewater); (STRMW = Stormwater); (SED = Sediment); or other
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ALS-Kelso SOP Procedural Change

Form

and Revision Request

SOP Code: QAM_Kelso
Current Revision: 29

Revision type, check one box:

Only minor changes are needed; do not check this box if procedural
changes are also needed. These minor changes are not affecting how the
procedure is performed and not changing requirements or polices are
needed. - For minor changes, place an N/A in the corresponding “Date
Procedure Change Implemented” box.

X | Procedural revision of the SOP is needed to reflect current practices. Draft
revisions are listed below.
Submitted by: Kurt Clarkson Date: 2/15/2022
Technical
SO_P —_— - Pro[é::jeure Manager
Section Description of Revision Needed Initials
Number Change Indicating
Implemented Approval of
Revision
Add to end of section: 2/15/2022 KC
ALS views both electronic and hand written signatures as the
4.1 same. The use of signatures are covered under our Data ethics
and integrity policy. Under the data Ethics and Integrity policy,
forging another's name or initials is prohibited; this covers all
forms of signatures.
4.2 Change paragraph: 2/15/2022 KC

The transmittal of final results is specified by clients and follows
those requirements unless specific changes are made by the ALS
Project Manager assigned to the client/project. Client
communication procedures and documentation requirements are
listed in SOP Project Management (ADM-PCM).

To:

The transmittal of final results is specified by clients and follows
those requirements unless specific changes are made by the ALS
Project Manager assigned to the client/project. A statement of
confidentiality shall be included on external emails that contain
final results. Client communication procedures and
documentation requirements are listed in SOP Project
Management (ADM-PCM).
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STANDARD OPERATING PROCEDURE ALKLS-QAM, Rev. 29.0
ALS | Environmental - Kelso Effective: 7/16/2021
Page 4 of 75
Scope

This Quality Assurance Manual (QAM) describes the policies, procedures and accountabilities
established by the Laboratory of ALS Environmental (ALS) to ensure that the test results reported
from analysis of air, water, soil, waste, and other matrices are reliable and of known and
documented quality. This document describes the quality assurance and quality control
procedures followed to generate reliable analytical data.

This QAM is designed to be an overview of ALS operations. Detailed methodologies and
practices are written in ALS Standard Operating Procedures (SOPs). Where appropriate, ALS SOPs
are referenced in this document to direct the reader to more complete information.

ALS maintains certifications pertaining to various commercial and government entities. Each
certification requires that the laboratory continue to perform at levels specified by the programs
issuing certification. Program requirements can be rigorous; they include performance
evaluations as well as annual audits of the laboratory to verify compliance.

Quality Assurance Policy

ALS is committed to producing legally defensible analytical data of known and
documented quality acceptable for its intended use and in compliance with applicable
regulatory programs. This QAM is designed to satisfy the applicable requirements of the
Various States, United States Environmental Protection Agency (USEPA), TNI Volume 1
2009/2016 and I1SO 17025: 2017.

ALS corporate management has committed its full support to provide the personnel,
facilities, equipment, and procedures required by this QAM and other client and project
related requirements.

ALS management reviews its operations on an ongoing basis and seeks input from staff
and clients to make improvements.

It is the policy of ALS that all employees be familiar with all quality documentation.
Quality System

This QAM and SOPs referenced in this document comprise the ALS management system.
This management system includes all quality assurance policies and quality control
procedures.

Although verbal communication with employees is essential, written and visual
communication through email and computer systems is the cornerstone of effective
communication at ALS. Computer workstations throughout the lab provide access to
LIMS, Procedures and email systems. All information essential for effective and
consistent communication of analytical requirements and details affecting quality is
available through these computerized systems.

Ethics and Data Integrity

It is the policy of ALS to perform work for clients in the most efficient manner possible,
avoiding waste of resources. It is the role of both ALS management and employees to
ensure that work for clients is performed most efficiently and effectively by properly
utilizing ALS purchased materials, equipment, and the time and ability of personnel.

ALS policy on waste, fraud, and abuse is described in ALS SOP Laboratory Ethics and
Data Integrity (CE-GEN-001). It is the policy of ALS to generate accurate and reliable data
in accordance with contractual and regulatory requirements. As stated in the ALS policies
manual, any undue pressure applied to employees in the performance of their duties
must be reported as per procedures for reporting listed in ALS SOP CE-GEN-001. It is
against ALS policy to improperly manipulate or falsify data or to engage in any other
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unethical conduct as defined in ALS Corporate SOP CE-GEN-001. ALS provides mandatory
initial and annual refresher training for all employees on SOP CE-GEN-001.

Data integrity training is provided as a formal part of new employee orientation
and a refresher is given annually for all employees as detailed in the Ethics and
Data Integrity corporate SOP CE-GEN-001. Key topics covered are the
organizational objective and its relationship to the critical need for honesty and
full disclosure in all analytical reporting, record keeping, and reporting data
integrity issues. Training includes discussion regarding all data integrity
procedures, data integrity training documentation, in-depth data monitoring and
data integrity procedures. Training topics also cover examples of improper
actions, legal and liability implications (company and personal), causes,
prevention, awareness, and reporting options. Computer security is also
included, covering ALS computing security awareness, passwords and access,
and related topics. Employees are required to understand that any infractions of
the laboratory data integrity procedures shall result in a detailed investigation
that could lead to very serious consequences including immediate termination,
or civil/criminal prosecution. Evidence of training is maintained by the QA
Department. See Appendix C for a copy of the ALS Ethics and Integrity
Agreement.

In order to maintain compliance with the requirement to conduct and document
ethics and data integrity training annually for all employees, data integrity
training will be assigned on the first work day of the calendar year through the
ALStar program. This will allow for completion of the training and the proper
documentation within the assigned 60 day period. Any employee that does not
complete the required data integrity training by the end of the 60 day assigned
completion period will be removed from normal laboratory operations until the
requirement is met to complete the required annual training by the end of the
calendar year.

The pertinent ALS Project Manager must approve deviations from contractual
requirements. The Project Manager obtains approval for any such deviations, either in
writing or by phone (documented in a phone log) from pertinent contract authorities. In
addition, ALS requires that deviations from contractual requirements that might affect
data quality be reported to clients. Any employee who knowingly manipulates and/or
falsifies data or documents or engages in any unethical conduct is subject to immediate
release from employment.

ALS employees who are aware of, or reasonably suspicious of, any case of data
manipulation, falsification of data, waste of resources, or other unethical practice or
misconduct shall notify any manager. Under the direction of the laboratory director,
every allegation of unethical conduct will be fully investigated.

Normative References

ALS relies primarily upon the most current EPA approved revisions of the references listed below
for methodologies used in the laboratory. Procedures contained in these references are
acceptable for use only after the lab has demonstrated and documented adequate performance
with the method such as method detection limit studies, precision and accuracy studies,
proficiency sample analysis, and linear calibration range studies. These studies are then
routinely verified as long as the methods are in use in the laboratory.

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition cited
applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.
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ISO/IEC 17025:2017, General Requirements for the Competence of Testing and Calibration
Laboratories.

TNI 2009 and 2016, VOLUME 1, Management and Technical Requirements for Laboratories
Performing Environmental Analysis.

DoD/DOE QSM, Department of Defense (DoD), Department of Energy (DOE) Consolidated Quality
Systems Manual (QSM) for Environmental Laboratories.

ISO/IEC Guide 99, International Vocabulary of Metrology — Basic and General Concepts and
Associated Terms (VIM1).

ISO/IEC 17000, Conformity Assessment — Vocabulary and General Principles.

Methods for Chemical Analysis of Water and Wastes, U.S. Environmental Protection Agency,
EPA/600/4-79/020, Revised 1983.

Standard Methods for the Examination of Water and Wastewater, American Public Health
Association,18th edition, 20th Edition, 21st Edition, 22nd edition, on-line.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, EPA SW-846, Third Edition,
1986, Updates I, II, IIA, 1IB, IlI, IIIA, 1IIB, IV, IVA, and IVB.

40 CFR Part 136, Guidelines Establishing Test Procedures for the Analysis of Pollutants.
40 CFR Part 141, National Primary Drinking Water Regulations.

Methods for the Determination of Organic Compounds in Drinking Water, EPA 600/4-88/039,
Rev. July 1991; Supplement |, EPA 600/4-90/020, July 1990; Supplement I, EPA 600/R-92/129,
August 1992; Supplement Ill, EPA-600/R-95/131, August 1995.

Methods for the Determination of Inorganic Substances in Environmental Samples, EPA 600/R-
93/100, August 1993.

Methods for the Determination of Metals in Environmental Samples, Supplement EPA 600/4-
88/039, Rev. July 1991; Supplement I, EPA 600/R-94/111, July 1990; Supplement Il, EPA 600/R-
92/129, August 1992.

Methods for the Determination of Organic and Inorganic Compounds in Drinking Water, Volume
1, EPA815-R-00-014.

Annual Book of ASTM Standards.

Terms and Definitions
e Impartiality - presence of objectivity.

e Complaint - expression of dissatisfaction by any person or organization to a laboratory (3.6),
relating to the activities or results of that laboratory, where a response is expected.

e Inter-laboratory comparison - organization, performance and evaluation of measurements
or tests on the same or similar items by two or more laboratories in accordance with
predetermined conditions.

e Intra-laboratory comparison - organization, performance and evaluation of measurements
or tests on the same or similar items within the same laboratory in accordance with
predetermined conditions.

e Proficiency testing - evaluation of participant performance against pre-established criteria
by means of inter-laboratory comparisons.

e Laboratory - body that performs one or more of the following activities:

— testing;
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— calibration;

— sampling, associated with subsequent testing or calibration

Decision rule - rule that describes how measurement uncertainty is accounted for when

stating conformity with a specified requirement.

Verification - provision of objective evidence that a given item fulfills specified requirements.

Validation - verification, where the specified requirements are adequate for an intended use.

General Requirements

4.1

4.2

Impartiality
All employees are required to enter into the following agreements:
e Code of Conduct Agreement

Provides a framework for decisions and actions in relation to conduct in employment.
The agreement covers a wide range of topics including personal and professional
behavior, conflicts of interest, gifts, confidentiality, legal compliance, security of
information, among others. The code of conduct agreement is administered by the
USA Human Resources department. This agreement is provided to the employee
during the hiring and induction process and the agreement is reviewed and signed.

e Confidentiality Agreement

Describes policies for identifying and protecting information owned by ALS and its
customers, and for keeping this information in confidence. The confidentiality
agreement is administered by the USA Human Resources department. This
agreement is provided to the employee during the hiring and induction process and
the agreement is reviewed and signed.

e Ethics and Data Integrity Agreement

Provided to the employee as part of the hiring and induction process, and reviewed
during periodic ethics refresher training. This is coordinated between the Human
Resources and Quality Assurance (QA) departments. This agreement is provided to
the employee during the hiring and induction process and the agreement is reviewed
and signed. All employees are required to take annual ethics and data integrity
refresher training.

In addition to the agreements, project managers act as a firewall to insulate the analysts
from clients so that the lab personnel have no contact with clients. Lab IDs are assigned
to samples and used throughout preparation and analysis to make the samples
ambiguous to lab personnel. Together these agreements and procedures ensure
freedom from undue internal and external commercial, financial, and other pressures or
influences that could adversely affect the quality of work. They protect customers’
confidential information and ALS’ proprietary rights. They ensure avoidance of activities
that could diminish confidence in the competence, impartiality, judgment or integrity of
any ALS laboratory and staff.

It is the responsibility of all staff to comply with all procedures, be familiar with current
management systems and policies, and to record all data as established by management.
This and the peer review of all data will ensure that all testing is objective and conflicts
of interest do not exist. As a commercial laboratory, the decision making using test
results, opinions and interpretation of data is outside the scope of the laboratory
activities.

Confidentiality
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All employees signed confidentiality statement upon employment. These are maintained
by Human Resources (HR).

Documents provided to the laboratory are held in strict confidence by project
management staff. Documents pertaining to quality assurance and analytical
requirements are reviewed with appropriate managers and staff through the project
specific meetings and LIMS. Project related information provided by clients is securely
archived using procedures described in the SOP Data Archiving (ADM-ARCH).

The transmittal of final results is specified by clients and follows those requirements
unless specific changes are made by the ALS Project Manager assigned to the
client/project. Client communication procedures and documentation requirements are
listed in SOP Project Management (ADM-PCM).

5. Structural Requirements

5.1

5.2

5.3

The laboratory, a legal entity, is part of ALS USA Corp and the Laboratory Director reports
to the General Managers, Life Sciences, USA. There are other support functions such as
human resources, accounting, safety oversight and computer systems that are provided
to the laboratory by corporate entities but none of which is responsible for managing
laboratory activities. The support functions of this laboratory involved with testing and
services are under the direction of the laboratory director.

5.1.1 Limitation of Liability

Notwithstanding any other provision herein, ALS’s liability and Client’s exclusive
remedy for any cause of action arising hereunder, whether based on contract,
negligence, or any other cause of action, shall be limited to the compensation
received by ALS from the Customer for the services rendered therewith. All
claims, including negligence or any other cause whatsoever shall be deemed
waived unless made in writing and received by ALS within ninety (90) days after
ALS’s completion of the services provided.

5.1.2 Transfer of Ownership

In the event of a transfer of ownership of the laboratory, the new owner will agree
in writing, which shall be either stipulated in a purchase agreement or as a
separate record retention document, that the current records shall be maintained
for a period of not less than ten (10) years.

5.1.3 Laboratory Closure

In the event of a laboratory closure, the current owner/management will notify
in writing all Customers for whom the laboratory performed sample analysis
within the last ten (10) years that the laboratory will be closing. This letter will
instruct the Customers to contact the laboratory to provide instructions on how
previous records are to be transferred to the Customer’s care.

The responsibility for this laboratory under the direction of the laboratory director. Key
employees in the management systems are identified in section 5.5.

This laboratory performs a full range of inorganic and organic analyses using EPA SW-
846 methods, EPA drinking water methods per 40CFR141, EPA Clean Water Methods
per 40CFR136, AWWA Standard Methods current approved methods, and Accreditation
agency or State Approved Methodologies;. This QAM is designed to be an overview of
ALS operations. Detailed methodologies and practices are written in ALS Standard
Operating Procedures (SOPs). Where appropriate, ALS SOPs are referenced in this
document to direct the reader to more complete information.
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ALS is committed to producing legally defensible analytical data of known and
documented quality acceptable for its intended use and in compliance with applicable
regulatory programs. This QAM is designed to satisfy the applicable requirements of
various states, United States Environmental Protection Agency (USEPA), TNI Volume 1
2009 or 2016 and I1SO 17025: 2017.

Org Chart and Key personnel - see Appendix B.

5.5.1

5.5.2

ALS Laboratory Director, The Laboratory Director is responsible to ensure:

Implementation of quality policy and applicable standards.

Employees have sufficient experience and training to perform QAM related
duties and procedures.

That the necessary facilities and equipment are available to meet the
commitments of the laboratory.

Sample handling, instrument calibration, sample analysis, and related
activities are conducted and documented as described in this QAM, its related
Standard Operating Procedures (SOPs), and its referenced methods.

That routine QC samples are prepared, analyzed, and reviewed as required
by this QAM.

That at regular intervals audits are conducted and documented to assess
compliance with this QAM.

That corrective action is initiated and completed to remedy discrepancies or
problems identified in any laboratory process.

Management review of all processes and procedures associated with the
management system.

In the absence of the Laboratory Director, either the Metals Technical Director
or Client Service Manager will assume the above responsibilities. This will
require assistance from corporate leadership.

Quality Assurance Manager, The Quality Assurance Manager reports directly to
the laboratory Director and is responsible to:

Ensure implementation of quality policy and applicable standards.

Understand, monitor and evaluate the quality assurance (QA) and quality
control (QC) activities described in this QAM and its references, reporting
deficiencies and identifying resource requirements to the Laboratory
Director.

Conduct and document an annual internal audit of laboratory procedures to
ensure compliance with this QAM and its references.

Conduct an annual update of this QAM and review or update laboratory
Standard Operating Procedures (SOPs).

Arrange for the analysis of Proficiency Testing (PT) samples and maintains
training records of demonstration of competency (DOC).

Maintain a record of ongoing personnel training for QAM related activities,
reporting training deficiencies to the Laboratory Director.

Maintain the laboratory documentation of nonconformance, corrective
action, preventive action, and improvement programs.
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In the absence of the QA Manager, the Laboratory Director shall assume the
above responsibilities. This may require assistance from the corporate
Quality Improvement Manager, especially in the event of a prolonged
absence.

Technical Managers (Organic & Inorganic), The managers of these operations
report directly to the Laboratory Director and are responsible to:

Ensure implementation of quality policy and applicable standards.
Read, understand and follow this QAM with its references.

Ensure that method development projects meet the requirements specified
in this QAM.

Ensure that each set of reported results meets the requirements specified in
this QAM and meets the client’s requirements as defined in the applicable
project requirements.

Ensure that personnel are trained, authorized and utilized effectively.
Ensure that facilities and equipment are maintained and utilized effectively.
Ensure that supplies are available and utilized effectively.

Immediately report technical and quality problems to the Laboratory Director
or Quality Assurance Manager.

In the event of a prolonged absence of the Organic or Inorganic manager,
Supervisors within the department that possess the required qualifications
and experience will assume the above responsibilities.

Project Managers, Project Managers report directly to the Client Services
Manager. Project Managers are responsible to:

Ensure implementation of quality policy and applicable standards.

Complete and distribute project related information for each project before
the laboratory starts work on the project.

Immediately communicate to the laboratory changes made to projects in
progress and document these changes as appropriate.

Respond to client requests for information and coordinate responses to client
audits.

Ensure StarLIMS work orders are reviewed and meet client project
requirements before release to the laboratory.

Perform an initial review of results for large projects to verify that data reports
submitted to the client meet all project requirements.

Operate as approved signatories for laboratory reports.

Support Management (Computers, Client Services, Health and Safety) are
responsible to:

Ensure implementation of quality policy and applicable standards.
Read, understand and follow this QAM with its references.

Ensure that procedures are followed and meets the client’s requirements as
defined in the applicable project requirements.
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e Ensure that personnel are trained, authorized and utilized effectively.
e Ensure that facilities and equipment are maintained and utilized effectively.
e Ensure that supplies are available and utilized effectively.

e Immediately report technical and quality problems to the Laboratory Director
or Quality Assurance Manager.

e Training staff to comply with all processes.

It is the responsibility of all technical and support staff to comply with all procedures
and be familiar with current quality systems and policies as established by management.
At ALS, improvement of the quality systems and preventive action is effected through an
ongoing systems review by management using input from all staff. ALS actively seeks
employee and client input for improvements through surveys and questionnaires.
Internally ALS maintains a process improvement website for employees to provide
suggestions for improvements. For clients, ALS surveys and gains feedback on services
provided. This input to management is provided from the corporate level. To comply
with these requirements all staff are responsible but not limited to the following:

e Follow project requirements as delineated by project managers to ensure analyses
and commitments, including TAT, are performed as requested.

e Develop knowledge and understanding of the QAM requirements under which
samples are handled and tested.

e Notify managers and Quality Assurance personnel when QA problems arise.
e Follow Quality Assurance requirements as outlined in the QAM and SOPs.

e Follow appropriate channels regarding modification of existing SOPs.

e Maintain accurate electronic and written records.

e Ensure that applicable data are included in each process in accordance with
applicable SOPs.

e Record all nonconformance.

e Follow appropriate protocols when the handling and testing does not meet
acceptance criteria.

e Apply integrity and professional judgment when dealing with analytical processes
and laboratory operations.

Although verbal communication with employees is essential, written and visual
communication through email and computer systems is the cornerstone of effective
communication at ALS. Computer workstations throughout the lab provide access to
LIMS, ALS Portals, Instruments used for testing, Policies and Procedures, and Email. All
information essential for effective and consistent communication of analytical
requirements, client requirements and details affecting quality are available through
these computerized systems.

ALS management is committed to improvements of the management systems through
compliance with its own policies and procedures. ALS management ensures
improvements are made to the management systems and also ensures data integrity is
maintained.

6. Resources Requirements

6.1

General





6.2

6.3

Quality Assurance Manual

STANDARD OPERATING PROCEDURE ALKLS-QAM, Rev. 29.0
ALS | Environmental - Kelso Effective: 7/16/2021

6.1.1

Page 12 of 75

ALS management has committed its full support to provide the personnel,
facilities, equipment, and procedures required by this QAM.

Personnel

6.2.1

6.2.2

6.2.3

6.2.4
6.2.5

6.2.6

It is the responsibility of all staff to comply with all procedures, be familiar with
current management systems and policies, and to record all data as established
by management. This will ensure that all testing is objective and conflicts of
interest do not exist. As a commercial laboratory, the decision making using test
results is outside the scope of the laboratory activities. The ALS laboratory
employs sufficient personnel to complete required chemical and radiochemical
analyses and support activities.

The ALS training program specified in the SOP Employee Training and Orientation
(ADM-TRAIN) includes quality training, technical training, safety training, and
other training as described in this QAM. ALS managers are responsible to ensure
that all staff training is initiated, completed, verified, and documented.

The specific training and experience of laboratory personnel is documented in
individual training files maintained in accordance with ADM-TRAIN and includes
records of analytical proficiency through the analysis of QC and PT samples.

Job Descriptions include requirements for education, qualification, training,
technical knowledge, skills and experience. Job descriptions are maintained by
the corporate Human Resource Department.

All ALS staff assigned to perform tasks affecting or relating to testing receives
training relative to pertinent areas of responsibility, both prior to performing
work on client samples and on an ongoing basis. Such training comes from
internal and external sources.

Laboratory personnel resources needed to carry out their duties. See 5.6.

The laboratory procedure Employee Training and Orientation (ADM-TRAIN),
includes the following and records are retained for:

e Determining the competence requirements.
e Selection of personnel.

e Training of personnel.

e Supervision of personnel.

e Authorization of personnel.

e Monitoring competence of personnel.

It is the responsibility of Technical and Support Management to authorize staff
to perform specific laboratory activities. These tasks include testing methods,
peer review and authorization to report results. Records are retained for the
pertinent authorizations by the Quality Assurance department.

Facilities and Environmental conditions

6.3.1

6.3.2

6.3.3

ALS management has committed its full support to provide the personnel,
facilities, equipment, and procedures required by this QAM.

Records are maintained for the requirements and conditions necessary for
method and regulatory compliance in the facility.

Records are retained with analytical data for monitoring and control of
environmental conditions to relevant method and regulatory specifications.
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6.3.4 See Appendix D for floor plan.

6.3.5

To maintain facility security and thus sample security, entrance to the ALS facility
can be attained only through security access, except at the main business
entrance and sample receiving entrance; these are open only during normal
business hours and monitored by the receptionist at the business entrance and
Sample Receipt Technicians at the sample receiving entrance. All non-employees
are required to sign in with the receptionist at the main entrance.

Laboratory areas are segregated by HVAC systems to contain contamination and
to eliminate potential contamination from specific laboratory areas that require
low ambient chemical background levels for successful analysis.

Each area in the laboratory has adequate lighting, conditions and bench space
for instrumentation and for the processes assigned to that area.

Laboratory reagent water is prepared and maintained using any combination of
deionization, reverse osmosis, purging and UV radiation. See SOP Operation and
Maintenance of Laboratory reagent Water Systems (FAC-WATER).

Fume hoods have visual indicators to ensure flow is maintained during use and
are performance tested semi-annually.

All safety inspection records are kept on file for a minimum of five years.

Laboratory activities outside the facility are limited to sample pick-up and sample
collection. Field service activities are not included in our laboratory scopes of
accreditation/certification.

Equipment

6.4.1

6.4.2

6.4.3

A comprehensive list of instrumentation and support equipment utilized at ALS
is included in Appendix E. Redundant instruments are maintained for particular
analyses.

Laboratory equipment items such as analytical balances, pipettes, and
thermometers are verified against reference standards. Laboratory reference
weights and thermometers are certified by ISO accredited vendors against ISO or
National Metrology Institute (NMI) traceable standards. Support equipment is
maintained in proper working order and verified daily or prior to use. Support
equipment is calibrated or verified as described by the SOPs Documenting
Laboratory Balance and Check Weight Verification (ADM-BAL) and Checking
Volumetric Labware (ADM-VOLWARE).

In the event that equipment is sent outside of the laboratory, such as a NIST
thermometer, for calibration, the device shall be inspected by the laboratory prior
to being put into use. If found to be of the appropriate quality per the SOP and
functioning properly, the Certificate of Calibration will be maintained on file.

Routine maintenance is performed on laboratory instruments and equipment
according to manufacturer recommendations. Maintenance is provided under
warranty, through service contracts, and by ALS in-house personnel. The ALS
approach to preventive maintenance is described in each analytical SOP. Records
of routine maintenance and emergency maintenance are kept with the
instruments or on the ALS server in hardcopy or electronic maintenance
logbooks.

a) Maintenance logs contain general information about the instrument,
such as the name of the manufacturer, instrument model, serial
number, date of purchase, date placed into service, current instrument
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location, condition when received (e.g., new, used, reconditioned), and
information concerning any service contracts maintained. They also
contain information concerning any routine maintenance done by ALS
personnel. Information concerning maintenance should include a brief
description of the maintenance performed, the frequency required, the
date performed, and the initials of personnel performing the
maintenance and any comments concerning the procedure. Also to be
entered in or to be stored with the log is information concerning repairs
done by ALS personnel or instrument manufacturers. This information
should include the date of servicing, the initials of personnel performing
the service, record of why it was done and the results of the servicing
relative to instrument performance. The individual logbooks are located
on the server or in the laboratory with the instruments to which they
pertain along with copies of manufacturer’s instructions, where
available. Records shall be retrievable for review and archived according
to required procedures. See Records Management Policy, (ADM-RCRDS).

It is the responsibility of the technical managers to determine the effect,
if any, of an instrument defect on previous results. If an effect has been
determined to have impacted the validity of any sample results, the
corrective action procedure is followed. See Nonconformance and
Corrective Action Procedures (ADM-NCAR).

6.4.4 All instruments are calibrated or verified before use, using reference materials
with traceability established. Specific calibration requirements are detailed in the
method or analytical SOP.

a)

b)

Initial calibrations are verified for accuracy by analysis of a second
source standard. This is a check standard prepared from a reference
material procured from a different source than that used for the
calibration. When a different source is not available or cost prohibitive,
a second lot of material from the same vendor is acceptable as long as
the original source used to prepare the standards is not the same.

All initial calibrations are verified by analysis of continuing calibration
standards and/or QC check samples. These are method or SOP
specified calibration standards that are analyzed at specific frequencies
as established by the method. The amount of analyte recovered is
compared to the acceptance criteria of the method. Acceptable
recoveries verify the stability of the calibration and lack of instrument
drift throughout the analysis. Analysts perform trend analysis by
monitoring instrument response and QC each day of analysis. If the
acceptance criteria are not met, or sensitivity is determined to be
changing, method specific corrective action must be taken. (See
analytical SOPs).

6.4.5 The instrument manuals are provided in electronic format usually in the software
programs, CDs, and available on network drives. Software is controlled through
licensing and is the responsibility of computer support to maintain licenses
required.

6.4.6

Testing instruments are calibrated as per method, regulatory and verification
procedures listed in SOPs. Support equipment has verification and calibration
frequencies specified in SOPs.

6.4.7 Calibration program. See 6.4.4
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Calibration and verification period are designated in support equipment and
analytical method SOPs. This equipment is labeled with calibration or verification
dates.

Equipment that has been subjected to overloading or mishandling, gives
questionable results, or has been shown to be defective or outside specified
requirements, is taken out of service. It shall be recalibrated and not returned to
service until it has been verified to perform correctly. The laboratory shall
examine the effect of the defect or deviation from specified requirements and
shall initiate the nonconformance process as outlined in Nonconformance and
Corrective Action Procedures (ADM-NCAR).

Support equipment is verified on the day of use and calibration verification is
required on analytical instruments as per method, program and SOP
requirements.

All reference materials ordered by ALS have available documentation of purity,
traceability and uncertainty.

Passing verification criteria ensures that unintended adjustment of equipment is
identified.

Records of instruments are retained and include specifications, manufacturer,
serial numbers, identification, software version, location, status and the date of
purchase. The majority of firmware has no impact on laboratory activities. There
are some instruments in which the firmware is the software and can affect the
laboratory operations. These instruments are usually small like pH meters,
conductivity meters and auto-titrators. If an instrument does not have typical
software to load and firmware is used to generate results, then the firmware
version must be entered in the instruments record log and any updates to the
firmware will be noted in the instrument maintenance log.

Records of calibration, maintenance, reference materials used, calibration checks
or verifications are kept with analytical data.

Metrological Traceability

6.5.1

6.5.2

All measurements made by the laboratory required an unbroken chain to NMI,
Reference Standards or Reference Materials.

Reference Standards and Reference Materials
a) Reference Standards

Reference standards used by the laboratory are calibrated at determined
intervals by outside vendors for the following equipment. These reference
standards are maintained under the control of QA personnel and are used
for verifying intermediate materials used by the laboratory. Quality
Assurance is responsible for maintaining records and schedules of
calibration.

Intermediate checks are used in the laboratory to verify performance of
support equipment and are verified to traceable reference standards.
Records of such verifications are retained by Quality Assurance. See SOP
Documenting Laboratory Balance and Check Weight Verification. (ADM-
BAL).

b) Reference Materials

Reference materials used at ALS must be of the grade or quality specified
by the pertinent analytical procedure or methodology.





Quality Assurance Manual

STANDARD OPERATING PROCEDURE ALKLS-QAM, Rev. 29.0
ALS | Environmental - Kelso Effective: 7/16/2021

6.5.3

6.5.4

Page 16 of 75

Purchased reference materials must be traceable to a National Metrology
Institute (NMI) or equivalent national or international standards where
possible.

Reference Standards are calibrated by vendors certified to ISO 17025: 2017.

Reference Materials are purchased, whenever possible. ALS uses reference
materials from Guide 34 or ISO 17034 accredited vendors.

Second source reference materials are purchased and used in the testing process
as an independent verification of primary reference materials. The secondary
reference material does not require accredited vendors.

a) The reference standards used are those specified in the reagent sections
of the respective analytical SOP.

b) If reference materials from Guide 34 or ISO 17034 accredited vendors are
not available, reference standards of the best purity and quality from a
reputable supplier may be used. Determination is made by the laboratory
with careful study and consideration of the chemically pure substances
available.

Q) All purchased reference standards are received and verified for accuracy
against the invoice. They are transferred to the appropriate department
where they are entered into the standards logbooks which may be either
hardcopy or electronic.

d) Certificates of Analysis are either maintained by the ordering department.
The CoA may be archived either in hardcopy, or preferably electronically.

e) All purchased reference standards are received and verified for accuracy
against what was ordered. The standards are entered into the inventory
control system. The certificate of Analysis is saved by the department in
either electronic or hardcopy format.

f) Any standard reference material which is past its expiration date is
removed from analytical use. Expired standards may be used for research
purposes only and must be kept separate from standards used for the
routine analysis of samples.

Reagents

The quality level of reagents and materials (grade, traceability, etc.) required is
specified in analytical SOPs. Department supervisors ensure that the proper
materials are purchased. Inspection and verification of material ordered is
performed at the time of receipt by receiving personnel. The receiving staff
labels the material with the date received. Expiration dates are assigned as
appropriate for the material. Storage conditions and expiration dates are
specified in the analytical SOP. Quality of Reagents and Standards (ADM-REAG)
and Reagent and Standards Login and Tracking (ADM-RLT) provides default
expiration requirements. Supplies and services that are critical in maintaining
the quality of laboratory testing are procured from pre-approved vendors. The
policy and procedure for purchasing and procurement are described in SOP
Procurement and Control of Laboratory Services and Supplies (ADM-PROC).

Receipt procedures include technical review of the purchase order/request to
verify that what was received is identical to the item ordered. Verification that
the chemical or reagent purchased is of the correct purity and traceability is
performed by comparison of the acquired reagent to reagent listed in the SOP
Reagent and Standards Login and Tracking (ADM-RLT).
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Each lot of chemical or reagent used is monitored and controlled for any unusual
contaminants that interfere with analysis as evident in results of prescreens
and/or method and reagent blanks. If a working reagent is found to be suspect,
it is removed from use and traced back to the original lot number, which is then
investigated. If the stock reagent is found to be the source of the problem, it is
completely removed from use. Any samples contained in batches in which the
suspect reagent was used for analysis will be reanalyzed if sufficient remaining
sample and holding time allows, or clients will be contacted and results
appropriately qualified with a sample or analyte level comment on the final
report. See SOP Reagent and Standards Login and Tracking (ADM-RLT) for
procedure to verify targeted critical reagents.

6.6 Externally Provided Products and Services

6.6.1 Analytical services are subcontracted when the laboratory needs to balance
workload or when the requested analyses are not performed by the laboratory.
Subcontracting is only done with the knowledge and approval of the client and
to qualified laboratories. Subcontracting to another ALS Environmental Group
laboratory is preferred over external-laboratory subcontracting. Further,
subcontracting is done using capable and qualified laboratories. Established
procedures are used to qualify external subcontract laboratories. These
procedures are described in SOP Qualification of Subcontract Laboratories and
Internal Subcontracting Protocol (ADM-SUBCONT).

a) ALS advises its customers in each proposal of its intention to subcontract
any portion of the testing to a third party, or non-ALS laboratory. If it is
necessary to subcontract fork to a non-ALS laboratory as a result of
unforeseen circumstances, customers will be contacted by their project
Manager to gain their permission. This approval is documented by the
Project Manager.

b) Any subcontracted analysis is noted as such on ALS’s final report with an
identification of the appropriate subcontractor. The original
subcontractor analysis report, or a true duplicate thereof, is also attached
to the associated ALS laboratory report.

Procurement and Control of Laboratory Services and Supplies (ADM-PROC)
outlines the process, evaluation, criteria and records maintained from the
evaluation and reevaluation of supplies and services. Corporate personnel are
responsible for vendor approval and evaluation. Records are maintained by the
corporate purchasing office.

Processes are designed to ensure that materials and services purchased meet the
quality specifications of ALS. Procurement and receiving services are provided at
ALS by administrative personnel. Procurement and receiving quality
requirements established by ALS are followed. All requisitions for purchase are
approved by ALS operations management and specify 1) the level of service
required or 2) the quality/specifications of material required. The receipt of
materials not meeting specification in the purchase requisition require
investigation.

7. Process Requirements

Review of Requests Tenders and Contracts

Project Managers are responsible for maintaining, archiving, and retrieving all
contracts, project requirements and QAPPs provided to ALS by clients and related
to projects completed by ALS. They are also responsible for the destruction of
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materials provided on unsuccessful proposals and bidding opportunities.
Specific procedures for client communication and required documentation are
listed in the SOP Project Management (ADM-PCM).

Selection, Verification, and Validation of Methods

Reference methods for environmental samples are drawn primarily from the current
version of Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW-
846), Third Edition. Reference methods for water analysis are taken from Methods for
Chemical Analysis of Water and Wastes, EPA-600/4-79-020, March, 1983 with its
updates, and from 40 CFR, Part 136. Methods referenced in ALS SOPs also come from
ASTM guides, and from Standard Methods for the Examination of Water and Waste
Water.

Reference Methods for microbiology are from Standard Methods for the Examination
of Water and Wastewater.

SOPs are written for all environmental testing methods, any modified reference
methods for industrial hygiene testing and any in-house developed methods. SOPs
may be copies of reference methods that are not modified. All SOPs are reviewed using
document control procedure. See SOP Establishing Standard Operating Procedures
(ADM-SOP).

All analytical methods and preparatory method combinations are routinely tracked and
ALS maintains statistical control limits and reporting limits. The laboratory can perform
using limits provided by clients or from referenced sources in the absence of historical
data. The SOP Trending, Control Charts, and Uncertainty (ADM-TREND) describes how
control limits are established and updated.

ALS policy is that all SOPs be compliant with the reference method. In the event that
several methods are referenced in an SOP, all procedures must be compliant with all
referenced methods. All SOPs include a section describing changes and clarifications
from the reference method. In the event that an analytical method is modified, the SOP
documentation must include a description of the modification, any justification of the
method modification which includes, but is not limited to, method performance and
recovery data, any other supporting data, and approval from the Technical Managers,
Quality Assurance Manager, and Laboratory Director. In the event that an analytical
method must be modified or is modified to perform on specific sample matrices, the
modification and reason must be stated in the case narrative. All modified methods
will be identified on the analytical report.

The policy of ALS is to apply analytical methods that have been approved, validated,
and published by government agencies, professional societies and organizations,
respected private entities, and other recognized authorities. These methods have been
validated for their intended use and ALS uses the demonstration of competency
procedures, calibration of instruments and LOD/LOQ procedures to verify laboratory
capability.

Published methods may be modified as a result of the request of the client or
operational conditions prevailing in the laboratory. Operational conditions might relate
to, for example, the availability of equipment or the performance of the method as
determined by calibration processes, detection limits, or the results obtained for
quality control samples.

Validation procedures describe three different classifications of validations for method
modification. New methods, permanent modifications to a published method
which will be used in subsequent laboratory determinations, and temporary
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modifications applied only to immediate analytical projects. These methods are used
with approval from the clients.

The essential quality control elements for modification and validation include:

Calibration - The number of levels and acceptance criteria must meet or exceed
requirements of ALS analytical SOPs. Additional criteria for organic
chromatography methods are included in Calibration of Instruments for
Organic Chromatographic analyses (SOC-CAL).

QC Samples - QC samples prepared in the specific matrix, are assessed. If
possible the recoveries are compared to method or historical control limits
used for the reference method.

Sensitivity - Method Detection and Reporting Limit, Method Detection Limit is the
lowest analyte concentration that produces a response detectable above the
noise level of the system and Reporting Limit is the lowest level at which the
analyte can be accurately and precisely measured. Method Detection Limits,
if required, are generated. A reporting limit verification is accomplished using
SOP Performing and Documenting Method Detection Limit Studies and
Establishing Limits of Detection and Quantitation (ADM-MDL/CE-QAO011).

If validation reports are required to validate methods, these reports must address
the following elements and follow established testing industry protocols:

Calibration - a demonstration of a concentration range where the analyte
response is proportional to concentration.

Sensitivity - Method Detection Limit is the lowest analyte concentration that
produces a response detectable above the noise level of the system and
Reporting Limit is the lowest level at which the analyte can be accurately and
precisely measured.

Selectivity - the ability of the method to accurately measure the analyte response
in the presence of all potential sample components.

Precision and Bias - Precision - the type of variability that can be expected among
test results. Bias - systematic error that contributes to the difference between
the mean of a large number of test results and an accepted reference value.

Robustness - the ability of the procedure to remain unaffected by small changes
in parameters or matrix.

7.1 Sampling

In order to produce meaningful analytical data, ALS must have samples that are
representative of the system from which they were taken. If the representation and
integrity of the samples received in the laboratory cannot be verified due to inadequate
sampling procedures, the usefulness of the analytical data produced for these samples
is limited. The laboratory cannot accept responsibility for improper sampling of client-
procured samples and will document the condition of the samples and analyze them
as received. If an incorrect sampling procedure is suspected, the client will be notified
as soon as possible by the Project Manager. ALS will postpone testing, if the holding
time will not be exceeded, pending client response. Sampling instructions and
acceptance criteria are made available to clients.

Where sampling, as in obtaining sample aliquots from a submitted sample, is carried
out as part of the test method, the laboratory uses documented procedures as outlined
in SOP Subsampling and Compositing of Samples (SOILPREP-ALIQUOT) to obtain a
representative sub sample.
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Handling of Test or Calibration Items

Procedures for receiving, processing, and storing samples and for ensuring continuity
of the chain-of-custody are detailed in the following SOPs: Sample Receiving (SMO-GEN)
and Sample Tracking and Internal Chain of Custody (SMO-SCOC).

The ALS Sample Receiving area is isolated from areas of the laboratory where analyses
are performed. The area is equipped with ventilation hoods and adequate bench space
to ensure that the sample receiving process is safe, efficient, and not a source of cross-
contamination in the laboratory.

Sample Tracking

Sample handling in the laboratory is tracked using a computer-based Laboratory
Information Management System or through the signatures on the hand-carried chain
of custody documents. After samples are received by the laboratory, as described
above, sample receiving personnel enter the sample information into the LIMS. See
Sample Receiving (SMO-GEN) and Sample Tracking and Internal Chain of custody (SMO-
SCOQ).

When multiple analyses require splitting a sample, the custody documents are copied
such that each split can be independently traced to its origin and appropriate entries
can be entered into LIMS.

Sample Storage and Security

Following receipt, samples are stored in accordance with analytical method
requirements for storage and preservation. Water samples for organic and inorganic
analysis are stored in trays and placed in refrigerators in the designated analysis
laboratory. Soil samples will be forwarded to the SoilPrep group for Aliquoting.
Samples to be analyzed for volatile testing are stored separately from all other samples
in a refrigerator. See Sample Receiving (SMO-GEN) and Sample Tracking and Internal
Chain of custody (SMO-SCOC).

To maintain facility security and thus sample security, entrance to the ALS facility can
be attained only through security access, except at the main business entrance and
sample receiving entrance; these are open only during normal business hours and
monitored by administrative personnel at the business entrance and Sample Receipt
Technicians at the sample receiving entrance. All non-employees, other than those
delivering samples, are required to sign in at the main entrance.

Chain-of-Custody

In order to ensure that legally defensible data are produced at ALS, chain-of-custody
procedures are established and are described in SOP Sample Tracking and Internal
Chain of Custody (SMO-SCOCQ).

Technical Records

ALS maintains records on the most part electronically and in accordance with SOP
Records Management (ADM-RCRDS). ALS personnel are responsible for the retention,
retrieval, and disposition of final records of laboratory data and activities. This
includes: data packages, analyst laboratory notebooks, instrument maintenance logs,
and training records, as established by procedure.

Data Packages - All documentation which pertains to the analysis of a sample or group
of samples that are being reported together must be compiled as a data package. The
SOP Report Generation (ADM-RG) address the preparation and control of data
packages.
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Electronic records or scans of records that relate to the analysis of field samples are
compiled into folders on network drives for storage. These data packages are generally
stored electronically as per SOP Records Management (ADM-RCRDS). Unless specified
by contract, applicable statute, or program, data packages are retained for ten years.

Laboratory Notebooks and Logbooks - Laboratory notebooks and logbooks are
retained by ALS for ten years and are not released to clients. Laboratory notebooks are
assigned to specific analysts or areas. If corrections are made it requires a single-line
cross-out, initials and date are entered. In some instances the reason for the change
should be documented.

Quality Assurance Records - Quality control sample results data are retained in LIMS.
Records of internal audits, nonconformance reports, and corrective action reports are
retained and stored electronically for an indefinite period on networked drives.

The Quality Assurance Manager is responsible for maintaining and retrieving all
records of audits, proficiency testing results, demonstration of competency,
nonconformance and corrective action records and reports. Some of these records can
be internally accessed by employees on network drives.

Client-Related Information - Project Managers are responsible for maintaining,
archiving, and retrieving all contracts, project requirements and QAPPs provided to
ALS by clients and related to projects completed by ALS. They are also responsible for
the destruction of materials provided on unsuccessful proposals and bidding
opportunities. Specific procedures for client communication and required
documentation are listed in the SOP Project Management (ADM-PCM).

ALS ensures that amendments to technical records are tracked to previous versions or
to original observations. Both the original and amended data and files are retained,
including the date of alteration, an indication of the altered aspects and the personnel
responsible for the alterations.

7.4 Evaluation of Measurement Uncertainty

Uncertainty is associated with most of the results obtained in the laboratory testing
conducted by ALS. It is meaningful to estimate the extent of the uncertainty associated
with each result generated by the laboratory. It is also useful to recognize that this
measurement of uncertainty is likely to be much less than that associated with sample
collection activities.

In practice, the uncertainty of a result may arise from many possible sources. ALS has
considered the relative contribution of major sources of error. The approach to
estimating uncertainty adopted by the laboratory resulted in the conclusion that many
sources of error are insignificant compared to the processes of sample preparation,
calibration, and instrumental measurement. The uncertainty associated with the
processes can be estimated from quality control data. Accordingly, ALS estimates
uncertainty from data derived from quality control samples carried through the entire
analytical process. A description of the uncertainty calculation is presented in SOP
Trending, Control Charts, and Uncertainty (ADM-TREND). The estimation of
uncertainty applied by ALS relates only to measurements conducted in the laboratory.
Uncertainty associated with processes conducted external to the laboratory (e.g.,
sampling activities) are not considered.

Calculation of uncertainty may use the precision measurement values for duplicate
samples when LCS or QC samples are not used in testing.

The calculation of uncertainty is not required for qualitative tests. The process is
assessed for contributors to uncertainty but the calculation of uncertainty has limited
value when empirical values are not available.
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Ensuring the Validity of Results

Before samples are analyzed, the analytical system must be in a controlled,
reproducible state from which results of known and acceptable quality can be
obtained. That state is verified through the use of Quality Control (QC) procedures
intended to ensure accuracy, precision, selectivity, sensitivity, freedom from
interference, and freedom from contamination. The QC procedures performed at ALS
include: calibration and calibration verification; analysis and comparison of resultant
data to predetermined control limits for method blanks, laboratory control samples,
spiked matrix samples, duplicate matrix samples, and surrogates added to samples;
analysis of performance evaluation samples; determination of Reporting Limits; and
the tracking and evaluation of precision and accuracy. For specific analytical methods,
other QC procedures are implemented as required by the method.

These QC procedures are performed and evaluated on a batch basis. A preparation
batch must not exceed 20 field samples that are of a similar matrix type without
additional method QC in the batch, unless specified differently in an SOP or reference
method. The samples in a batch are processed together, through each step of the
preparation and analysis, to ensure that all samples receive consistent and equal
treatment. Consequently, results from the batch QC samples, not including field
sample QC, are used to evaluate the results for all samples in the batch.

In general terms, instrument calibration, method quality control, and data evaluation
is described in analytical SOPs.

All QC parameters set by the applicable ALS SOP or method reference shall not be
exceeded without initiation of a NCAR. See SOP Nonconformance and Corrective
Action Procedures (ADM-NCAR).

The hierarchy of quality control requirements begins with:
e Client Requirements (if specified and documented).
e Method and/or SOP requirements.
e Guidance from QAM and other general SOPs.

Calibration and Calibration Verification

Instrument calibration is a QC measure taken to verify selectivity and sensitivity.
Calibration of instruments at ALS is accomplished through the use of reference
materials of the highest quality obtainable. ISO or National Metrology Institute (NMI)
traceable reference materials are procured and used if they are available. When ISO or
National Metrology Institute (NMI) traceable reference materials are not available,
certified reference materials from government agencies or reliable vendors are used.
In all cases, written records are maintained that allow all analytical results to be traced
unambiguously to the reference materials used for calibration.

In general, analytical instruments are initially calibrated with standard solutions made
from the reference materials at levels appropriate for the analysis. This is called the
initial calibration (IC). This calibration is verified with a standard solution
independently prepared from a different lot of the reference material, preferably from
a different vendor. This step is called initial calibration verification or ICV. At specified
intervals throughout the analytical sequence, the calibration is re-verified again
through the analysis of a calibration check solution, usually the mid-point standard
solution. This process is called the continuing calibration verification or CCV. If the IC,
the ICV, or any CCV fails criteria in the analytical method, the system is recalibrated or
the results are narrated. It is ALS’ intention to only report results generated under
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acceptable calibration conditions. Specific calibration procedures are found in the SOPs
associated with each method of analysis.

Alternative calibration sequences or procedures will be discussed with clients.

Calibration parameters set by the applicable SOP or method reference shall not be
exceeded without initiation of a NCAR.

Analysis of Method Blanks

The method blank (or preparation blank) contains no sample material; it is treated as
a sample in every other way. It is analyzed to monitor any contamination to which the
analytical batch might have been exposed during preparation and analysis. A method
blank is analyzed with every analytical batch. Criteria set by the applicable ALS SOP or
method reference shall not be exceeded without initiation of a NCAR.

Analysis of Laboratory Control Samples and QC Samples

A control sample (LCS or QC) contains the analyte(s) of interest in known
concentration(s) in a laboratory matrix; it is used to monitor accuracy. It measures the
success of the analysis in recovering the analyte(s) of interest from a QC matrix. Soil
samples and other solid matrices are analyzed with an LCS made of clean sand or
appropriate substrate spiked with the analyte(s) of interest. Water samples and other
liquid matrices are analyzed with a method blank spiked with the analyte(s) of interest.

The results of the LCS are reported as percent recovery:
o X
% Recovery = K x 100

Where: X = Measured value
K = Expected value

LCS/QC criteria set by the applicable ALS SOP or method reference shall not be
exceeded without initiation of a NCAR.

Analysis of Spiked Matrix Samples

Matrix QC samples are generally used to determine acceptability of methods chosen
on a field sample and are therefore not used to determine batch acceptability. If the
analysis of matrix spike is not possible, as with industrial hygiene, dietary supplements
or other samples of limited matrix amount, a duplicate LCS or QC should be analyzed
in the batch.

A known concentration of the analyte(s) of interest is added to a second representative
portion of a field sample to prepare a matrix spike. The matrix spike is used to
determine acceptability of the method chosen on a specific field matrix. It measures
the success of the analysis in recovering the analyte(s) of interest from the type of field
sample matrix in the batch. A matrix spike is analyzed with every analytical batch of
environmental samples. The results are reported as percent recovery.

% Recovery = (XSTXU)X 100

Where: Xs = Measured value in the spiked sample
Xu = Measured value in the unspiked sample
K= Expected value
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Laboratory criteria will be used in the absence of client-specified criteria. Failure to
meet these criteria will be noted as per client instructions.

Analysis of Duplicate Matrix Samples

Matrix QC samples are generally used to determine acceptability of methods chosen on
a field sample and are therefore not used to determine batch acceptability. If the analysis
of matrix spike is not possible, as with industrial hygiene, dietary supplements or other
samples of limited sample amount, a duplicate LCS or QC should be analyzed in the
batch.

A duplicate matrix spike sample or duplicate matrix sample is used to monitor the
precision (repeatability) of the method chosen on a field sample. If a sufficient amount
of the analyte(s) of interest is present in the field sample, a matrix duplicate sample is
analyzed directly. If the analyte(s) of interest are not present in a sufficient amount, two
additional portions of field sample are spiked with the analyte(s) of interest to ensure
that meaningful results are obtained. A pair of duplicate samples (matrix/matrix
duplicate or matrix spike/matrix spike duplicate) is analyzed with every analytical batch
of environmental samples. The results of the analysis of duplicate samples are reported
as relative percent difference (RPD).

X1-X2

RPD = x100
|iX]+ X2i/2|
X, =X -
Where: = The absolute value of the difference between the two sample values

[(X, + X, )2] The average of the two sample values

Laboratory criteria will be used in the absence of client-specified criteria. Failure to
meet these criteria will be noted as per the analytical SOP instructions, or as per client
instructions for project specific requirements.

Analysis of Surrogates Added to Samples

Surrogates are compounds similar to the analyte(s) of interest but that are known not
to be present in the environment. Examples are fluorinated or deuterated homologues
of the organic analyte(s) of interest. When appropriate compounds are available, their
use is specified in the analytical method SOP. When surrogates are used, they are
added to the calibration solutions and to each field and QC sample in the batch.
Surrogate recovery is a measure of the accuracy and selectivity of the method in the
sample matrix. Surrogate results are reported as percent recovery.

X
% Recovery = E x100

Where: X = Measured value
K = Expected value

Surrogate criteria set by the applicable SOP or method reference on method QC
samples shall not be exceeded without initiation of a NCAR.

The same criteria will be used for field samples although failure to meet these criteria
will be noted in report, narrative comments, or as per client requirements.

Reporting Limit Verification Sample(s) (RLVS)
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An RLVS is a control sample that contains the analyte(s) of interest at or below the
stated reporting limit(s) in an applicable QC matrix; it is used to monitor sensitivity
and assess uncertainty at the reporting limit. These samples are not used for batch
acceptance and should be recovered at >)% the stated reporting limit. The analyst shall
raise the reporting limit if systematic failures are apparent.

e An RLVS is required for every sample batch for environmental and industrial
hygiene testing.

e Reporting limits must be at or above the lowest calibration standard.
Analysis of Performance Evaluation Samples (PT)

Proficiency testing (PT) samples are prepared by an authorized independent
organization outside the laboratory. They are received and analyzed at regular
intervals to monitor laboratory accuracy. ALS Laboratories sends the PT sample results
to the independent organization, where they are evaluated and then forwarded directly
from that organization to accreditation bodies as needed. PT samples are introduced
into the regular sample stream of the laboratory and analyzed as routine samples by
analysts who regularly perform the method. Laboratory personnel follow all
instructions provided by the PT provider.

The Laboratory Director, Technical Managers or the Quality Assurance Manager can
institute the analysis of additional PT samples or modify the performance evaluation
program as appropriate.

The following guidelines are followed by ALS:
e Averaging results is prohibited.
e Only qualified ALS laboratory employees analyze PT samples.

e Results are not discussed with outside entities or other ALS laboratories prior
to the deadline for receipt of the results.

e ALS does not subcontract to other laboratories or receive from other
laboratories any PT samples.

When a PT sample result is scored as “Not Acceptable”, an NCAR is issued by the QA
Manager, as per ADM-NCAR, to initiate corrective action to determine and correct any
problem(s) leading to the unacceptable result.

Participation in Proficiency Testing programs provides the laboratory with evidence of
correlation of results with other laboratories and national standards. A four year
proficiency testing schedule is maintained by the QA Manager as required by the DoD
QSM.

When no commercial Proficiency Testing (PT) sample is available for an analyte that is
routinely reported by ALS to a client, the QA Department will use demonstration of
capabilities (DOCs) to monitor and evaluate the precision and accuracy of the analytical
procedure against defined acceptance criteria documented in the Standard Operating
Procedure.

Tracking and Evaluation of Accuracy and Precision

When evaluating batch QC the analyst makes a sequence of decisions before reporting
sample results regarding calibration, the method blank, LCS, surrogate recovery,
matrix spike, and matrix spike duplicate recovery results.

Assessment of the accuracy of an analytical measurement is based upon the analysis
of samples of known composition. ALS relies upon the analysis of LCS/QC samples to
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track accuracy. The percent recovery relative to the expected value is calculated and
can be plotted.

Assessment of the precision (repeatability) of an analytical measurement is based upon
repeated analysis of equivalent samples of known or unknown composition. ALS relies
upon the analysis of pairs of LCS/QC samples, duplicate samples, or spiked matrix
samples (MS/MSD) to assess precision. The range of the pair is expressed as a relative
percent difference (RPD).

Control limits for the accuracy and precision of each method are included in the
analytical SOPs, and are based on set limits as indicated by the client (project specific),
in the reference method or program, or as calculated using in-house data, Control
limits for accuracy and precision charts are calculated assuming a normal (Gaussian)
distribution of results. Historical data points are used to calculate mean values, two-
standard deviation warning limits, and three-standard deviation control limits. The
establishment and updating of control limits is described in SOP Trending, Control
Charts, and Uncertainty (ADM-TREND).

Trending

In addition to evaluating individual batch QC results against control limits, QC results
from successive batches are also evaluated for possible trends. While a trend is not
necessarily an out-of-control situation in itself, it can provide an early warning of a
condition that can cause the system to go out of control. SOP Trending, Control Charts,
and Uncertainty (ADM-TREND) describes in detail the assessment of QC data in the
laboratory. The following conditions are trends that may initiate action and/or
monitoring.

e A series of successive points on the same side of the mean.
e A series of successive points going in the same direction.
e Two successive points between warning limits and control limits.

ALS relies on analytical staff to identify trends in analytical systems. Quality Assurance
can produce control charts as needed to assess trends but this activity by QA is not
preventive and is only used to verify trends exist. The occurrence of a trend does not
invalidate data that are otherwise in control. However, trends do require attention to
determine whether a cause can be assigned to the trend so that appropriate preventive
action can be undertaken.

Long term trends in control limits are evaluated quarterly and annually by quality
assurance and technical operations. See SOP Trending, Control Charts, and
Uncertainty (ADM-TREND).

7.6 Reporting of Results

ALS relies upon a system of peer review to ensure the quality of analytical reports. Peer
review procedures are specified in the SOP Laboratory Data Review Process (ADM-
DREV). An analyst, familiar with the analytical method used to produce the results (peer
reviewer), reviews each report. The peer reviewer verifies that the calibration
standards, type of calibration, and sample set with associated QC samples were
selected correctly. The peer reviewer also verifies any manual transcriptions and
calculations. The applicable Technical Manager can perform additional technical
review.

Project Managers perform an initial review of results for large projects to verify that
data reports submitted to the client meet all project and client requirements.
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When the peer review has been completed, a final report is generated. In most
situations the report is produced from LIMS. In some cases part or all of the report can
be produced from the data system of the analytical instrument. The reports produced
by ALS meet the following requirements:

The report identifies the method used. If the method is modified, it is noted
as “modified” in the report.

Any abnormal sample conditions, deviation from hold time, irregularities in
preservation or other situations that might affect the analytical results are
noted in the report and associated with the analytical results.

The contents of the report include:

The report title with the name, address, and telephone number of the
laboratory.

The name of the client or project and the client identification number.
Sample description and laboratory identification number.

The dates of sample collection, sample receipt, sample preparation, and
analysis.

The time of sample preparation and/or analysis if the required hold time for
either activity is 48 hours or less.

A method identifier for each method, including methods for preparation
steps.

The MDL or minimum reporting limit for the analytical results.
The analytical results with qualifiers as required.

A description of any quality control failures and deviations from the accepted
method.

The name (electronic signature) and title of the individual(s) who accept
responsibility for the content of the report.

The date the report is issued.
Clear identification of any results generated by a subcontract laboratory.
Page numbers and total number of pages.

Electronic Data Deliverables (EDDs) can be developed and generated per
client or agency specific specifications, and may contain a subset of
components included on the final report. See SOP Report Generation (ADM-
RG).

ALS does not evaluate or interpret results.

ALS does not perform calibration services.

Sampling activities are not performed by ALS.

The laboratory reports results based on the sample provided by the customer. If
ALS reports to a specification it is only for the sample results and not involved
with decision rules applied to the sampling site.

ALS does not make any statements concerning opinions and interpretation of
results.
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Amended reports of analytical results are issued to correct errors. Amended
reports require the following items:

Amendments to analytical reports will only be made in supplemental documents
and shall contain identification similar to “Amended”.

Include the date amended or released to the client.
Amended reports shall meet all reporting and client requirements.

Amended Reports are stored with the original report, are uniquely identified, and
make reference to original reports.

A peer review process is used to ensure amended results are accurate.

Any information changed in the report must have the reason for the change
documented in the report.

7.7 Complaints

ALS has a documented process for how complaints are received and evaluated.
Nonconformance or corrective actions are generated to ensure decisions and
outcomes are monitored and communicated. These outcomes are reviewed by the
Quality Assurance department. The SOP on handling complaints is SOP Handling
Customer Feedback (ADM-FDBK).

7.8 Nonconforming Work

The ALS SOP for handling nonconformance is SOP Nonconformance and Corrective
Action Procedures (ADM-NCAR).

This laboratory procedure shall be implemented when any aspect of its laboratory
activities or results of this work do not conform to its own procedures or the agreed
requirements of the customer. The procedure ensures that:

e The responsibilities and authorities for the management of nonconforming
work are defined;

e Actions (including halting or repeating of work and withholding of reports,
as necessary) are based upon the risk levels established by the laboratory.

e Any employee may stop work when a task cannot be performed safely or the
quality of data is determined to be or could be negatively affected. Metrics
utilized for work stoppage may include but are not limited to exceeding
instrument or sample control limits, QC trending, instrument problems, etc.
The appropriate manager shall be consulted for any work stoppage;

e An evaluation is made of the significance of the nonconforming work,
including an impact analysis on previous results;

e A decision is taken on the acceptability of the nonconforming work;
e Where necessary, the customer is notified and work is recalled;

e The responsibility for authorizing the resumption of work is defined.
The laboratory retains records on all nonconformance.

Quality Assurance Manager or designee reviews all nonconformance for
completeness and adds comments as necessary on the acceptance. If this
evaluation determines the problem has or can reoccur or it is against the
laboratories own policies or procedures the event requires a corrective action as
described in section 8.7.
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7.9 Control of Data and Information Management
The laboratory has access to all data and information through the internet, intranet,
network locations and hard copy.

7.9.1 All of the software used for data reduction, verification, and reporting is
documented and validated by the ALS computer support staff or by the vendor
from whom it is purchased. ALS software is controlled and secured according to
SOP Software Quality Assurance and Data Security (ADM-SWQADATA). A
continuing effort is made at ALS to increase the use of automated data handling,
improve efficiency, and minimize human error.

Software errors are treated as a nonconformance under section 7.10 or as a
corrective action under 8.7.

7.9.2 Access to ALS networks are controlled through passwords and windows security.
Network drives are backed up and disaster planning is evident.

7.9.3 ALS uses offsite locations from the laboratory but internal to ALS for data storage
and is managed in accordance with these procedures.

7.9.4 Access to network locations is managed with windows security and roles
throughout the system.

7.9.5 Calculations and data transfers are checked using the peer review process and
through documentation of computer programs by the IT staff.

8. Management System Requirements
8.1 Options

8.1.1 The laboratory has implemented Option A from the ISO/IEC 17025:2017
standard as a management system. The following sections 8.2 through 8.9
address the required elements of Option A. This manual addresses management
systems and demonstrates compliance with this document.

8.2 Management System Documentation

8.2.1 This manual describes the policies and objectives of the ALS management
system. The laboratory procedures describe the details on how objectives are
accomplished.

8.2.2 Policies and objectives of the management system address how competence is
demonstrated and assessed, how testing is objectively reviewed and how
consistent operations are accomplished. These are addressed in various
procedures that define the processes used.

8.2.3 Evidence of commitment is the review of the manual annually and the records of
reading by all employees. Additionally, employees are assigned pertinent
procedures as needed to ensure objectivity and consistency.

8.2.4 The policies are supported in this management system with references to the
procedures as appropriate.

8.2.5 All employees have access to the Quality Assurance Manual and the supporting
procedures.

8.3 Control of Management System Documents

8.3.1

SOPs and the QAM are maintained under document control procedures described
in SOP Document Control (ADM-DOC_CTRL). External documents, such as
reference methods, accreditation policies and requirements, and reference
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manuals are maintained under document control policies through the use of
hardcopy and network drives. Additionally, quality assurance program
documents, project plan documents, and contractual Statement of Work
documents generated by a client can be designated as controlled documents at
the discretion of the ALS Project Manager, Quality Assurance Manager, or the
Laboratory Director.

8.3.2 Revisions are made to uniquely identified internal documents in accordance with
SOP Document Control (ADM-DOC_CTRL) and the following table. Assignments
are made to the responsible ALS manager or designee to review and update SOPs
applicable to the area of responsibility. At times it is also necessary to obtain
approval by specific clients before written SOPs can be modified. After revision,
the appropriate Manager, Quality Assurance Manager, and Laboratory Director
must approve the updated SOP. Updated SOPs are then distributed on-line by the
Kelso network. All obsolete copies are removed from access and stored for
historical purposes.

SOP Type Review Cycle
Environmental Testing  SOPs

(DoD) 12 Months
Environmental Testing SOPs (TNI

ONLY) 24 Months
Management Systems SOPs 36 Months
All other SOPs 24 Months

8.4 Control of Records

8.4.1 ALS maintains records on the most part electronically and in accordance with SOP
Records Management (ADM-RCRDS). ALS personnel are responsible for retention,
retrieval, and disposition of final records of laboratory data and activities. This
includes: data packages, laboratory notebooks, instrument maintenance logs,
and training records.

8.5 Data Packages

8.5.1 All documentation which pertains to the analysis of a sample or group of samples
that are being reported together must be compiled as a data package.

8.5.2 Electronic records or scans of records that relate to the analysis of field samples
are compiled into folders on network drives for storage. These data packages are
stored electronically as per SOP Records Management (ADM-RCRDS). Unless
specified by contract, applicable statute, or program, data packages are retained
for ten years.

8.5.3 Laboratory Notebooks and Logbooks

Laboratory notebooks and logbooks are retained by ALS for twelve years and are
not released to clients. Laboratory notebooks are assigned to specific analysts,
who are responsible for their maintenance. If corrections are required, a single-
line cross-out, initials and date are entered.

8.6 Quality Assurance Records
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Quality control sample results data are retained in LIMS. Records of internal
audits, nonconformance reports, and corrective action reports are retained and
stored electronically for an indefinite period on networked drives.

The Quality Assurance Manager is responsible for maintaining and retrieving all
records of audits, proficiency testing results, demonstration of competency,
nonconformance and corrective action records and reports.

Client-Related Information

Project Managers are responsible for maintaining, archiving, and retrieving all
contracts, project requirements and QAPPs provided to ALS by clients and related
to projects completed by ALS. They are also responsible for the destruction of
materials provided on unsuccessful proposals and bidding opportunities.
Specific procedures for client communication and required documentation are
listed in the SOP Project Management (ADM-PCM).

Actions to Address Risks and Opportunities

8.7.1

8.7.2

8.7.3

8.7.4

8.7.5

8.7.6

8.7.7

ALS views risk management as a key component of its corporate governance
responsibilities and an essential process in achieving and mandating a viable
organization. ALS is committed to enterprise wide risk management to ensure its
corporate governance responsibilities are met and its strategic goals are realized.

Refer to ALS Limited Risk Management Policy and Framework CAR-GL-GRP-POL-
007 and Risk Appetite and Tolerance Statement CAR-GL-POL-011 for details.

Risk is defined at ALS as the effect of uncertainty on objectives. Objectives for
the organization have different attributes and aspects, such as financial, service,
quality, health & safety, environmental stewardship, and are considered at
different levels, such as enterprise-wide, operational, and project levels. ALS
interprets risk as anything that could impact meeting its corporate strategic
objectives, and believes risks can provide positive opportunities as well as having
negative impacts.

Tools for evaluating and managing risk include routine procedures such as
employee evaluations, control limits trending, RLVS data evaluation, corrective
action reports, nonconforming events, SOP review, internal and external audits,
and PT results.

Risk reporting mechanisms vary from routine reporting mechanisms and
immediate action for lower risk situations to immediate notification of the ALS
CEO in extreme cases.

Regardless of the mechanism used, the policies and tools provide a framework
for categorizing, assessing, analyzing, and addressing risk, as well as monitoring
and reviewing actions taken. Roles and responsibilities are defined in the relevant
procedures.

Risk severity is evaluated during the decision making process. For each risk there
is an opportunity.

Risks to our business and how we address them include:

Chemical Exposure

8.8.1

Failure to practice procedures as trained, issues with the facility, and poor
engineering controls can result in injury to employees, lost time, med/hospital
situation, contamination, and can close the site.
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8.8.2 We have policies, chemical exposure training, and readily available SDS sheets.
Employees are expected to offer suggestions for improvement and formally
report any conditions where concern for safety is recognized.

Explosion/Chemical Fire

8.9.1 Improper chemical storage and usage along with lack of equipment and facility
upkeep can result in loss of life, loss of property, and laboratory down time.

8.9.2 We perform inspections and training, keep an inventory of chemicals, establish
storage locations, and maintain minimal quantities of chemicals.

Supply Disruption

8.10.1 Natural disaster and vendors unable to provide needed supplies can disrupt the
business, increase expenses, and result in lost production and lost clients.

8.10.2 We maintain multiple sources for supplies, develop relationships with our
vendors, and emphasize communication between analysts, managers,
purchasing and vendors.

Loss of Key Employees

8.11.1 Resignation, leave for personal reasons or for other employment can negatively
impact the business.

8.11.2 Communication, cross-training, designated backups, and having a pool of
potential replacements minimizes this risk. We provide a positive atmosphere
for employees and provide small perks to reward dedication.

Computer and Instrument Issues

8.12.1 Computer, instrument, or other IT failures can result in loss of revenue, loss of
service, and loss of data.

8.12.2 We provide necessary IT resources for instruments and computers including
replacing older computers, keeping related systems in good repair, and replacing
when necessary. We continue to build robust data systems and make provisions
for stellar back-up storage for all data.

Reputation

8.13.1 Falsifying test results can result in loss of credibility, loss of clients, loss of
revenue, and suspension.

8.13.2 All new employees must sign an ethics agreement and have initial ethics and data
integrity training. Annually, all employees must take ethics and data integrity
refresher training. All data undergoes a proper peer review. We maintain a strong
quality system.

Legal Ramifications

8.14.1 Not following workplace and environmental laws and failure to practice
procedures as trained can result in license revocation, fines, and disruption of
the business.

8.14.2 Targeted and ongoing training, inspections, and having established procedures
minimizes this risk. We continue to follow all laws and regulations.

Loss Time Injury

8.15.1 Failure to practice procedures as trained and not having proper safeguards in
place can result in injury to employees, lost time, med/hospital situation,
contamination, and can close the site.
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8.15.2 Policies, specific task related training, targeted and ongoing training,
inspections, workplace safeguards, cross training, and designated backups,
minimize this risk. We continue to grow the safety program and culture.

8.16 Loss of Revenue

8.16.1 Can be caused by various audit fines and contract penalties for late data resulting
in loss of revenue and disruption in business.

8.16.2 Policies, specific quality training, targeted and ongoing training, inspections,
workplace safeguards, and internal audits minimize this risk. We continue to
perform lab operations at the highest level.

8.17 Improvement

8.17.1 ALS management is committed to continually improving the effectiveness of the
management and quality systems by implementing the requirements of this
quality manual. ALS is also committed to improvements of the management
systems through compliance with its own policies and procedures. ALS
management is also committed to compliance with requirements related to
current EPA CLP SOWs, DoD/DOE QSM, and other client and project related
requirements. Internally ALS maintains a process improvement website for
employees to provide suggestions for improvements.

8.17.2 ALS surveys clients and gains feedback on services provided. This input to
management is managed at a corporate level and is reviewed monthly and during
the management review processes.

8.18 Corrective Actions

8.18.1 ALS Laboratory operations are governed by documented procedures,
requirements, quality assurance plans, project plans, and contracts. When any
operation, for any reason, does not conform to the requirements of the
governing documents, the aberrant event, item, or situation must be properly
documented and evaluated. In addition, appropriate corrective action must be
initiated. Procedures for the documentation and resolution of corrective action
are detailed in the SOP Nonconformance and Corrective Action Procedures (ADM-
NCAR). It is the policy of ALS that any corrective action which impacts results of
testing must include notification to clients.

8.19 Internal Audits

8.19.1 Internal audits are conducted in accordance with SOP Internal Audits (ADM-
AUDIT). When internal and external audits or data assessments reveal a cause for
concern with the quality of the data an investigation is initiated by quality
assurance personnel to determine the extent of the problem. Internal audits
include examination of laboratory practice, the use of data handling systems,
documentation and document control, personnel qualification and training
records, procurement activities, and other systems that support and augment
the laboratory analytical function. All audit findings and any event that casts
doubt on the validity of the testing results requires corrective action and client
notification within two weeks.

8.20 Management Review

8.20.1 Review of the Management System is completed on an ongoing basis in
accordance with SOP Lab Management Review (ADM-LABMGMT).

8.20.2 Inputs to management reviews may be kept in agenda notes and include but are
not limited to:
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Changes in internal and external issues that are relevant to the laboratory;
Fulfilment of objectives;

Suitability of policies and procedures;

Status of actions from previous management reviews;

Outcome of recent internal audits;

Corrective actions;

Assessments by external bodies;

Changes in the volume and type of the work or in the range of laboratory
activities;

Customer and personnel feedback;

Complaints;

Effectiveness of any implemented improvements;
Adequacy of resources;

Results of risk and opportunity identification;

Outcome of the assurance of the validity of results; and

Other relevant factors, such as monitoring activities and training.

The outputs from the management review shall record all decisions and actions

related to at least:

a)
b)

(9]
d)

The effectiveness of the management system and its processes;

Improvement of the laboratory activities related to the fulfilment of the
requirements of this document;

Provision of required resources;

Any need for change.

A summary of these outputs is generated annually.

Change History

Revision | Effective Document | Description of Changes
Number | Date Editor
29.0 7/16/2021 K. Clarkson | Updated QAM signatories, Organizational Charts and

Key Personnel.
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Appendices

The documents listed in this section are dynamic; accordingly they can change without notice
or revision to this QAM. Appendices are current as of the effective date of this SOP. Please
contact the laboratory for the most current documents.

APPENDIX A - Data Quality Objectives and Definitions
APPENDIX B -Organization Charts and Key Personnel
APPENDIX C - Ethics and Data Integrity Agreement
APPENDIX D - Laboratory Floor Plan

APPENDIX E - Analytical & Support Equipment

APPENDIX F - Sample Preservation, Containers, and Hold Times
APPENDIX G - Standard Operating Procedures

APPENDIX H - Data Qualifiers

APPENDIX | - Master List of Controlled Documents
APPENDIX J - Laboratory Accreditations

APPENDIX K - Chain of Custody and Cooler Receipt Forms
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Appendix A
Data Quality Objectives and Definitions

Data Quality Objectives

The data quality objectives discussed below ensure that data will be gathered and presented in
accordance with procedures appropriate for its intended uses, and that the data will be of known and
documented quality able to withstand scientific and legal scrutiny. The quality of the measurement
data can be defined in terms of completeness, accuracy, precision and traceability.

Completeness - Completeness is defined as the percentage of measurements that are judged to be
valid measurements. Factors negatively affecting completeness include the following: sample leakage
or breakage in transit or during handling, missed method prescribed holding times, lost sample during
laboratory analysis through accident or improper handling, improper documentation such that
traceability is compromised, or rejection of sample results due to failure to conform to QC criteria
specifications.

Accuracy - Accuracy is the measure of agreement between an analytical result and its “true” or accepted
value. Deviations from a standard value represent a change in the measurement system. Potential
sources of deviations include (but are not limited to) the sampling process, sample preservation, sample
handling, matrix effects, sample analysis and data reduction. Sampling accuracy is typically assessed
by collecting and analyzing field and trip blanks for the parameters of interest. Analytical laboratory
accuracy is determined by comparing results from the analysis of laboratory control samples or check
standards to their known values. Accuracy results are generally expressed as percent recovery.

Precision - Precision is the determination of the reproducibility of measurements under a given set of
conditions, or a quantitative measure of the variability of a group of measurements compared to their
average value. Precision is typically measured by analyzing field duplicates and laboratory duplicates
(sample duplicate, matrix spike duplicate, check standard duplicate and/or laboratory duplicate).
Precision is most frequently expressed as standard deviation, percent relative standard deviation or
relative percent difference.

Traceability - Traceability is the extent to which reported analytical results can be substantiated by
supporting documentation. Traceability documentation exists in two essential forms: those which link
the quantitation process to authoritative standards and those which explicitly describe the history of
each sample from collection to analysis and disposal.

Laboratory Quality Control Definitions

Technical personnel are responsible for complying with all quality assurance/quality control
requirements that pertain to their technical functions. ALS uses the following internal quality controls
to verify that the data produced by the laboratory has the required degree of accuracy and precision
and is free from contamination due to laboratory processes. All samples are normally processed in
preparation and analytical batches of no more than 20 samples per batch. The following quality control
checks defined below are appropriate for the various methods performed in the laboratory. Individual
SOPs will further define the specific checks to be analyzed with each method. Additionally, a Customer’s
individual Quality Assurance Project Manual may require the laboratory to include additional checks for
analysis depending on the site requirements.

Method Blank - A method blank is an analytical control consisting of all reagents, internal standards,
and surrogate standards that is carried through the entire analytical procedure. The method blank is
used to define the level of laboratory background and reagent contamination contributed from the
preparation or processing of the sample.

Reagent Blank - A reagent blank is an analyte-free sample that contains all the reagents used in a
particular method. It is prepared and analyzed to determine if contamination is present at detectable
levels that can be attributed to the reagents used in the process.
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Field Blank - A field blank consists of reagent water that is transported to the sampling site, transferred
from one vessel to another at the site, and preserved with the appropriate reagents. This serves as a
check on reagent and environmental contamination.

Trip Blank - A trip blank consists of reagent water that is transported to the sampling site and returned
to the laboratory without being opened. This serves as a check on sample contamination originating
from sample transport, shipping, and from the site conditions. The holding time for the trip blank
begins when received by the laboratory, unless otherwise specified by the client, such as the time when
field samples were collected.

Refrigerator / Storage Blank - Refrigerator/storage blanks are placed in VOA refrigerators on a weekly
basis and analyzed by GC/MS for the full Volatile Organic Analytes/Target Compound List (VOA-TCL).
These blanks are used to monitor the volatile storage refrigerators for the presence of sample cross-
contamination. In order to maintain continuous measurement within each refrigerator these blanks are
prepared and logged into the Laboratory Information Management System (LIMS) by the Sample
Custodian for specific turnaround times. This ensures that at least one blank is present in each volatile
refrigerator at all times. If contamination is found the analyst is required to take corrective action to
prevent the problem from affecting other stored samples. All samples associated with a positive blank
will then be qualified on the analytical report. The QC Department reviews these results and maintains
these files for review by regulatory agencies for a period of 10 years.

Quality Control Reference Sample or Calibration Verification Standard (Second Source Standard) -
A QC reference sample is a sample prepared from a source other than that used for calibration at a
concentration within the calibration range. It is used to verify that the calibration standards were
prepared accurately. It is analyzed after every initial calibration performed in the laboratory.

Laboratory Control Sample (LCS/LFB) - A Laboratory Control Sample (aka Laboratory Fortified Blank)
is a laboratory blank fortified at a known concentration. Aqueous and solid LCSs are analyzed using
the same sample preparation, reagents, and analytical methods employed for the samples. An LCS is
analyzed with each preparative or analytical batch as required by the method. It provides a measure of
the accuracy of the analytical system in the absence of matrix effects.

Surrogate Standards - Surrogates are organic compounds which are similar to analytes of interest in
chemical composition, extraction, and chromatography, but which are not normally found in
environmental samples. These compounds are spiked into all blanks, calibration and check standards,
samples (including duplicates and QC reference samples), and spiked samples prior to an organic
analysis. Percent recoveries are calculated for each surrogate to detect problems in the sample
preparation process and monitor the efficiency of the process.

Duplicate - A duplicate is a second aliquot of a sample that is prepared and analyzed in the same
manner as the original sample in order to determine the precision of the method. Samples selected for
duplicate analysis are rotated among Customer samples so that various matrix problems may be noted
and/or addressed. Poor precision in a sample duplicate may indicate a problem with the sample
composition and shall be reported to the Customer whose sample was used for the duplicate analysis.

Matrix Spike/Matrix Spike Duplicate - A matrix spike/matrix spike duplicate is the addition of a known
amount of a target analyte to a sample that is subjected to the entire analytical procedure. Samples
selected for matrix spiking are rotated among Customer samples so that various matrix problems may
be noted and/or addressed. Poor performance in a matrix spike may indicate a problem with the
sample composition and shall be reported to the Customer whose sample was used for the spike.

Method Detection Limit (MDL) - The method detection limit (MDL) is defined as the minimum
concentration of a substance that can be measured and reported with 99% confidence that the analyte
concentration is greater than zero and is determined from analysis of a sample in a given matrix
containing the analyte.

Reportable Detection Limit (RDL) - The reportable detection limit on the laboratory report is a
concentration at which the laboratory routinely reports results. The RDL may also be the method
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detection limit and is based on whether the Customer requires the result reported down to the MDL. It
is laboratory policy to indicate on the laboratory report when the method detection limit is used as the
RDL.

Common Laboratory Contaminants - Some common laboratory contaminants include: methylene
chloride, acetone, 2-Butanone, hexane, phthalates, aluminum, and zinc. These analytes are sometimes
seen in laboratory blanks due to their use in the processing of samples. When blank contamination
occurs it is required that samples associated with these blanks be reprocessed. However, if
reprocessing cannot occur due to lack of sample, holding time issues, or Customer turnaround time a
comment will be placed on the analytical report defining the problem.

Internal Standard (IS) - A known amount of standard added to a test portion of a sample as a reference
for evaluating and controlling the precision and bias of the applied analytical method (NELAP).

Minimum Reporting Level (MRL) - Minimum Reporting Levels represent an estimate of the lowest
concentration of a compound that can be quantitatively measured by a group of experienced drinking
water laboratories.

Detection Limit (DL) for DoD - The smallest analyte concentration that can be demonstrated to be
different from zero or a blank concentration at the 99% level of confidence. At the DL, the false positive
rate (Type | error) is 1%.

Limit of Detection (LOD) for DoD - The smallest amount or concentration of a substance that must be
present in a sample in order to be detected at a high level of confidence (99%). At the LOD, the false
negative rate (Type Il error) is 1%.

Limit of Quantitation (LOQ) for DoD - The lowest concentration that produces a quantitative result
within specified limits of precision and bias. For DoD projects, the LOQ shall be set at or above the
concentration of the lowest initial calibration standard.

Holding Times - Samples are prepared and analyzed within method prescribed holding times per SOP
19-Sample Preservation Protocol and the appropriate method SOP. Holding time is the time from
sampling until the start of analysis unless otherwise specified by a project QAPP. The date and time of
sampling documented on the chain of custody establishes the time zero. If the holding time is specified
to be measured in hours, then each hour is measured from the minute the sample was collected in 60-
minute intervals. When the maximum allowable holding time is expressed in days, the holding time is
based on calendar day measured from time zero, the date the sample was collected. The first day of
holding time is not passed until midnight of the day after the sample was collected. Holding times for
analysis include any necessary re-analysis due to instrument failure or analyst error that does not yield
useful data. If sample re-analysis is necessary due to sample matrix, such as a dilution or matrix spike
failure due to matrix interference, the holding time still applies. A comment is added to the final report
stating that further analysis was required past hold time. The sampling time must be documented on
the chain of custody form by the Customer.

Turn Around Time - Turnaround time is the time from receipt of samples to the transmittal of analytical
data by mail, electronically or facsimile. The day the chain-of-custody is signed by the sample custodian
is day zero in the turnaround time. Samples results will be due by the close of business on the last day
of the turnaround time unless alternate arrangements have been made with the laboratory. The
turnaround time is based on working business days, excluding weekends and holidays.
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Appendix B
Organizational Charts and Key Personnel

Kelso, WA Laboratory

Organizational Chart
June 29, 2021
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Kelso, WA Laboratory

Organizational Chart
June 29, 2021
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Analytical and Support Equipment

GENERAL CHEMISTRY/WATER CHEMISTRY LABORATORY

Manufacturer or # of Trained
Equipment Description Year Acquired | Laboratory Maintained Operators
(MM/LM)
Analytical Balances (10):

Sartorius, Mettler, Ohaus, Fisher scientific 1990-2011 LM 13

Autoclave - Market Forge Sterilmatic 1988 LM 5
Autoclave — Tutnauer 2010 LM 3
Autotitrator — Thermo Orion 500 2007 LM 3
Calorimeters (2):
Parr 1241 EA Adiabatic 1987 LM 2
Parr 6300 Isoparabolic 2005 LM 2
Centrifuge — Beckman Coulter 2019 LM 13
Colony Counter - Quebec Darkfield 1988 LM 5
Conductivity Meter (1):

YSI Model 3200 2004 LM 3
Digestion Systems (4):

COD (2) 1989 LM 3
Kjeldahl, Lachat 46-place (1) 1999 LM 2
Skalar Micro Digester, 120 place (1) 2016 LM 2
Dissolved Oxygen Meter (2) - YSI Model 5000 & 1988, 1991 LM 4
5100

Distillation apparatus - Easy Still (2), Simple Dist 2000 LM 3
@)

Drying Ovens (6):

Shel-Lab and VWR models 1990-2010 LM 13
Flash Point Tester (1):

Petroleum Systems Services 2005 LM 2
Flow-Injection Analyzers (2):

Bran-Leubbe 2002 LM 3

Lachat 8500 2007 LM 3
lon Chromatographs (3)

Thermo/Dionex ICS-2000 2006 LM 3

Thermo/Dionex ICS-1600 2009 LM 3

Thermo/Dionex ICS-1600 2015 LM 3
Meters (ISE and pH) (5)

Orion Star A211 2019 LM 3

Orion Star A214 2016 LM 13

Orion Dual Star 2016 LM 13

VWR Symphony (2) 2004, 2013
Microscope - Olympus 1988 LM 1
Muffle Furnace- Sybron Thermolyne Model F- 1991 LM 13

A1730

Total Organic Carbon (TOC) Analyzers (4)
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Coulemetrics Model 5012 1997 LM 3

Teledyne Tekmar Fusion 1 2009 LM 2

Analytik Jena 2500 2013 LM 3
Total Organic Halogen (TOX) Analyzers (3):

Mitsubishi TOX-100 (2) 2001 LM 3

Mitsubishi AOX-200 2015 LM 3
Turbidimeter - Hach Model 2100N 1996 LM 5
UV-Visible Spectrophotometers (1):

Perkin ElImer Lambda 25 2008 LM 6
Vacuum Pumps (3):

Welch Duo-Seal Model 1376 1990 LM 13

Busch R-5 Series Single Stage 1991 LM 13

Chem Star 1402N-01 2011 LM 13
Water Baths/Incubators (9):

Various Fisher Scientific and VWR Models 1986 - 2009 LM 13
Drill Press — Craftsman 2012 - 4
SOIL PREP
Manufacturer or # of Trained
Equipment Description Year Acquired | Laboratory Maintained Operators
(MM/LM)

Analytical Balance (12)

Mettler AE200 1999-2015 MM 5

Sartorius Quintix, Practum 2016-2019 MM 5
Shatter Box (2):

GP 1000 1989 LM 5

SPEX 8530 2011 LM 5
Sieve Shakers (1):

WS Tyler - RX 86 1991 LM 5
Thomas-Wiley Laboratory Mill, Model 4 1989 LM 5
Milkshaker (1)

Hamilton Beach 2010 LM 4
Blender (1)
Warin Laboratory 2013 LM 5
METALS LABORATORY
Manufacturer or # of Trained
Equipment Description Year Acquired | Laboratory Maintained Operators
(MM/LM)
Analytical Balance (9)
Mettler AE 200 analytical balance 1988-2018 MM 12
Various Mettler, Sartorius, and Ohaus models
Atomic Absorption Spectrophotometers (3):

CETAC Mercury Analyzer M-6100 2010 LM 3

Buck AA Spectrophotometer Model 205 (2) 2008/2015 LM 3
Atomic Fluorescence Spectrophotometer (2)

Brooks-Rand Model IlI 2005 LM 3
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Brooks-Rand Merx 2014 LM 3
Centrifuge - IEC Model Clinical Centrifuge 1990 LM 12
Drying Oven - VWR Model 1370F 1990 LM 12
Freeze Dryers (1) - Labconco 2010 LM 5
Inductively Coupled Plasma Atomic Emission
Spectrometer (ICP-AES) (2)

Thermo Scientific Model iCAP 6500 2007 MM 3

Thermo Scientific Model iCAP 6500 2012 MM 3
Inductively Coupled Plasma Mass Spectrometers
(ICP-MS) (4):

Agilent 7700 2014 MM 2
Agilent 7800 2016 MM 2

Nexion Model 300D 2011 MM 2
Muffle Furnace (2) - Thermolyne Furnatrol - 1991, 2005 LM 5
53600
Shaker - Burrell Wrist Action Model 75 1990 LM 12
TCLP Extractors (3) 1989, 2002 LM 5

SEMIVOLATILE ORGANICS SAMPLE PREPARATION LABORATORY

Manufacturer or # of Trained
Equipment Description Year Acquired | Laboratory Maintained Operators
(MM/LM)
Analytical Balance (3)
Mettler PM480, AG204, AE240 1999 - 2015 MM 12
Ohaus Explorer Pro 2016 MM 12
Centrifuge — Beckman Coulter Avanti J-15R 2019 LM 7
Drying Ovens (2)
Fisher Model 655G 1991 LM 8
VWR Model 1305U 1999 LM 8
Evaporators/concentrators
Organomation N-Evap (7) 1990-2010 LM 6
Organomation S-Evap (10) 1990-2010 LM 7
Biotage Turbovap (2) 2013 - 2016 LM 6
Extractor Heaters: Lab-Line Multi-Unit for Soxhlet 1987-2007 LM 7
and Continuous Liquid-Liquid Extractions (78)
Solids Extractors:
Sonic Bath VWR 1994 LM 5
Sonic Horn (4) 1994 LM 4
Soxtherm 2000 LM 3
Gerhardt (4) 2008 LM 3
Ol Analytical (5)
Extractors, TCLP (8):
Millipore TCLP Zero Headspace Extractors (10) 1992-2011 LM 4
TCLP 12 position Extractor/Tumbler (2) 1989-2011 LM 4
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Gel Permeation Chromatography (GPC) (4)
J2 Scientific AccuPrep (3) 2005, 2010 LM 4
Gilson (1) 2013 LM 4
Muffle Furnace (2) 2006, 2009 LM 2
Solid Phase Extractors (8) — Horizon SPE-Dex 2003-2008 LM 3
4790
Microwave Extractor — Mars 6 (2) 2014, 2019 LM
Edmund Buhler 3-Storey top frame VKS ‘Shaker 2016 LM 5
table’ (1)
GC SEMIVOLATILE ORGANICS INSTRUMENT LABORATORY
Manufacturer or # of Trained
Equipment Description Year Acquired | Laboratory Maintained Operators
(MM/LM)
Gas Chromatographs (16):
Agilent 6890 GC with Agilent 7683 2001, 2005, LM 5
Autosampler and Dual ECD Detectors (6) 2007, 2011
Agilent 6890 GC with Agilent 7683
Autosampler and Dual FPD Detectors (1) 2003 LM 4
Agilent 7890A Dual ECD Detectors
Agilent 7683B autosampler (4) 2010 - 2014 LM 5
Hewlett-Packard 5890 GC with HP 7673
Autosampler and FID Detector (1) 1995 LM 4
Agilent 6890 with Dual FID Detectors and
Agilent 7873 Autosampler (4) 2001, 2005 LM 4
Agilent 7890A Dual NPD Detectors and
Agilent 7683B autosampler (1) 2012 LM 1
GC/MS SEMIVOLATILE ORGANICS INSTRUMENT LABORATORY
Manufacturer or # of Trained
Equipment Description Year Acquired | Laboratory Maintained Operators
(MM/LM)
Analytical Balance - Mettler AB 104-S 2000 MM 6
Semivolatile GC/MS Systems (10):
Agilent 6890/5973 with ATAS Optic2 LVI and 1997, 2001 LM 5
HP 7673 Autosampler (2)
Agilent 5890/5970 with HP 7673 Autosampler 1990 LM 5
Agilent 5890/5972 with ATAS Optic2 LVI and 1994 LM 5
HP 7673 Autosampler (1)
Agilent 6890/5973 with ATAS Optic3 LVI and 2005 LM 5
HP 7683 Autosampler (1)
Agilent 6890/5973 with Agilent PTV Injector and 2007 LM 5
7683 Autosampler (1)
Agilent7890A/5975C with Agilent 7693 2010 - 2011 LM 5
Autosampler (4)
Semivolatile GC/MS/MS (2):
Waters Quattro Micro GC Micromass with 2008 MM 2
Agilent 6890, Agilent PTV Injector, 7683B
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Autosampler

Agilent 7010B Triple Quad with Agilent 7890B, 2018 MM 2
Agilent PTV Injector, 7693 Autosampler
HPLC LABORATORY
Manufacturer or # of Trained
Equipment Description Year Acquired | Laboratory Maintained Operators
(MM/LM)
Analytical Balance — (2)
Mettler AT250 MM 8
Mettler AB104-S MM 8
Drying Oven — Binder ED53 LM 8
Evaporator — Bitage Turbo Vap LV 2016 LM 8
Centrifuge (2)
Beckman Coulter Allegra 6 LM 8
Eppendorf 5415C LM 8
Ultrasonic Bath (2)
VWR Symphony 5.7 L LM 8
VWR Symphony 20.8 L LM 8
High-Performance Liquid Chromatographs (3):
Agilent 1260 Infinity with Diode Array UV 2011 LM 4
Detector
High-Performance LC/MS (4)
AB Sciex API 5000 LC/MS/MS with 2x 2008 MM 4
Shimadzu LC-20AD HPLC pumps and SIL-20AC
autosampler
AB Sciex Triple-Quad 5500 and with 2x 2011 MM 4
Shimadzu LC-20AD HPLC pumps and SIL-20AC
autosampler
Shimadzu LCMS-8050 with 2x LC-30AD UHPLC 2016 MM 4
pumps and SIL-30AC MP autosampler (2)
VOLATILE ORGANICS LABORATORY
Manufacturer or # of Trained
Equipment Description Year Acquired | Laboratory Maintained Operators
(MM/LM)
Analytical Balance - Mettler PE 160 1989 MM 5
Fisher Vortex Mixer 1989 LM 5
Drying Ovens (1):
Boekel 107801 1989 LM 5
Sonic Water Bath - Branson Model 2200 1989 LM 5
Volatile GC/MS Systems (8):
Agilent 5890/5970 1989 LM 5
Tekmar 3000 Purge and Trap Concentrator 1995 LM
Dynatech ARCHON 5100 Autosampler 1996 LM
Agilent 6890/5973 2001 LM 5
Tekmar 3100 Purge and Trap Concentrator 2001 LM
Encon Centurion Autosampler 2001 LM
Agilent 6890/5973 2005 LM 5
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Tekmar Velocity Purge and Trap Concentrator 2005 LM
Tekmar Aquatech Autosampler 2005 LM
Agilent 7980A/5975C (2) 2010, 2011 LM 5
Teledyne Tekmar-Atomx 2010, 2011 LM
Agilent 6890/5973 2013 LM 5
Encon Evolution Purge and Trap Concentrator 2013 LM
Encon Centurion Autosampler 2013 LM
Agilent 7890/5977A 2014 LM 5
Encon Evolution Purge and Trap Concentrator 2014 LM
Encon Centurion Autosampler 2014 LM
Agilent 7890B/5977B 2016 LM 5
Teledyne Tekmar Atomx 2016 LM
Agilent 7890 GC with FID
Encon Evolution Purge and Trap Concentrator 2013 LM 3
Encon Centurion Autosampler
Agilent 7890 GC with FID 2013
Encon Evolution Purge and Trap Concentrator
. 2016 LM 3
Encon Centurion Autosampler
AUTOMATED DATA PROCESSING EQUIPMENT
Manufacturer or # of Trained
Equipment Description Year Acquired | Laboratory Maintained Operators
(MM/LM)
1 - WAN: LIMS Sample Manager using Oracle 2013 LM NA
11gR2 Enterprise RDBMS running on Red Hat
Enterprise Linux Advanced Server v.6.6 platform
connected via DMVPN circuits (100 Mbps)
1 - Network Server for reporting and data 2012 LM NA
acquisition running Windows Server 2008 R2 with
a 1.4 TB capacity, 1 - Application server running
Windows Server 2008 R2
Approximately 90+ HP (3015, 4000, 4014, 4050, 2010 - 2015 LM NA
4200, 4250, 4300), Dell 1720dn, and Lexmark
M5155 printers.
Approximately 220+ Dell/HP PC workstations 2010 - 2015 LM NA
running Windows XP/Windows 7 on LAN
connected via 100BT/1GigE network
Microsoft Office 2013 Professional as the base 1996 - 2014 LM NA
office application suite for all PC workstations.
Some systems using Microsoft Office
2003/2007/2010
E-mail via Office365.com with webmail via 2011 - 2014 LM NA
Outlook Web Access. Microsoft Outlook 2013 is
standard email client, with some using Outlook
2010
Facsimile Machines - Brother 4750e, Brother 2005 - 2008 LM NA
2920, and Brother 1860
Copier/Scanners - BizHub 283, BizHub 600, 2005 - 2015 LM NA

BizHub 601 (2), BizHub 654, BizHUb754e (2),
BizHub 951, BizHub 1050.
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Thru-Put, MARRS, Stealth, Harold, Blackbird, 1998 - 2014 LM NA
EDDGE, CASLIMS, & LabCoat reporting software

systems.

Data processing terminals (79) - EnviroQuant, 1996 - 2016 LM NA

Target, Saturn, MassHunter, Chromeleon,
MassLynx, Insight.
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Appendix F
Sample Preservation, Containers, and Hold Times
DETERMINATION? MATRIX® CONTAINER® PRESERVATION HOLDING TIME
Bacterial Tests
Coliform, Colilert (SM 9223) w,ow | P Bg;t;e " ICool, 4°C, 0.008% Na,S,05¢|  6-24 hours®
Coliform, Fecal and Total (SM o o d . e
9221, 9222D) W, S, DW P,G Cool, 4°C, 0.008% Na,S,0; 6-24 hours
Enterococci (Enterolert) w P Cool, 4°C, 0.008% Na,S,0;° 8 hours
Inorganic Tests
Acidity (SM 2310B) W P,G Cool, 4°C 14 days™
Alkalinity (SM 2320B) W, DW P,G Cool, 4°C 14 days™
Ammonia (SM 4500 NH;) W, DW P,G Cool, 4°C, H,SO, to pH<2 28 days
Biochemical Oxygen o
Demand(SM 5210B) w P,G Cool, 4°C 48 hours
Chemical Oxygen Demand (SM W P,G Cool, 4°C, H,S0, to pH<2 28 days
52200)
Chloride (EPA 300.0) W, DW P,G Cool, 4°C 28 days
Chloride (EPA 9056) W, S P,G Cool, 4°C 28 days
Chlorine, Total Residual (SM o
4500 CI F) W, S P,G Cool, 4°C 24 hours
Chlorophyll-A (SM 11200H) W G Amber  |Cool, 4°C 48 hours
Chromium VI (EPA 7196A) W P,G Cool, 4°C 24 hours
Color (SM 2120B) W, DW P,G Cool, 4°C 48 hours
Cyanide, Total and Amenable to o
Chlorination (EPA 335.4, 9010, |\ ¢ - Cool, 4°C, NaOkH to 4 davs
9012, Kelada-01) (SM 4500 CN | '’ ’ 2 b’.pA o 9 y
EG) scorbic Aci
Cyanide, Weak Acid Dissociable o
(SM 4500 CN 1) W, S P,G Cool, 4°C, NaOH to pH >12 14 days
Ferrous Iron (ALS SOP) W, D G Amber Cool, 4°C 24 hours
Fluoride (EPA 300.0, 9056, SM o
4500 F-C) W, S P,G Cool, 4°C 28 days
Formaldehyde (ASTM D6303) W G Amber Cool, 4°C 48 hours
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DETERMINATION? MATRIX®CONTAINER® PRESERVATION HOLDING TIME
Hardness (SM 2340 C) W, DW P,G HNO; to pH<2 6 months
Hydrogen lon (pH) (SM 4500 H* | w pw PG Cool. 4°C ~ Analyze
R) ’ ’ ’ immediately
Kjeldahl and Organic Nitrogen Cool, 4°C, H H,SO, to
(ASTM D3590-89) w P.G pH<2 28 days
Nitrate (EPA 300.0) W, DW P,G Cool, 4°C 48 hours
Nitrate (EPA 9056) w,S P,G Cool, 4°C 48 hours
Nitrate-Nitrite (EPA 353.2) W, DW P,G Cool, 4°C, H,SO, to pH<2 28 days
Nitrite (EPA 300.0) W, DW P,G Cool, 4°C 48 hours
Nitrite (EPA 353.2) W, S P,G Cool, 4°C, H,SO, to pH<2 48 hours
Nitrite (EPA 9056) w,S P,G Cool, 4°C 48 hours
Nitrocellulose S G Cool, 4°C 28 days
Oil and Grease, Hexane W G, Teflon Cool, 4°C, H,SO, or HCL to 28 davs
Extractable Material (EPA 1664) Lined Cap pH<2 y
Organic Carbon, Total (9060 & o
SM 5310 C) W P,G Cool, 4°C, H,SO, to pH<2 28 days
Organic Carbon, Total (ASTM- o
D4129) S P,G Cool, 4°C 28 days
Organic Halogens, Adsorbable G, Teflon o
(EPA 16508) W Lined Cap Cool, 4°C, HNO; to pH<2 6 months
Organic Halogens, Total (EPA G, Teflon Cool, 4°C, H,SO, to pH<2,

9020) W Lined Cap  [No headspace 28 days

Orthophosphate (SM 4500 P- E) | W, DW P,G Cool, 4°C 48 hours

Oxygen, Dissolved (Probe) (SM G, Bottle and :

4500 0 G) W, DW Top None Required 24 hours

Oxygen, Dissolved (Winkler) W, DW G, Bottleand |[Fix on Site and Store in 8 hours
Top Dark

ggeslg?hcs’ Total (EPA 420.1, W, s G Amber  [Cool, 4°C, H,SO; to pH<4 28 days

Phosphorus, Total (EPA 365.3) W P,G Cool, 4°C, H,SO, to pH<2 28 days

Residue, Filterable (TDS) (SM o

2540 C) W P,G Cool, 4°C 7 days

Residue, Nonfilterable (TSS) (SM o

2540 D) w P,G Cool, 4°C 7 days

Residue, Settleable (SM 2540 F) w P,G Cool, 4°C 48 hours
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DETERMINATION? MATRIX®CONTAINER® PRESERVATION HOLDING TIME
Residue, Total (SM 2540 B) W P,G Cool, 4°C 7 days
Residue, Volatile (EPA 160.4) W P,G Cool, 4°C 7 days
Silica (SM 4500 SiO, C) w P Only Cool, 4°C 28 days
§§>ecific Conductance (SM 2510 W, DW P.G Cool, 4°C 28 days
Sulfate (EPA 300.0) W, DW P,G Cool, 4°C 28 days
Sulfate (EPA 9056) W, S P,G Cool, 4°C 28 days

Cool, 4°C, Add Zinc
Sulfide (9030/934) W, S P,G Acetate, plus Sodium 7 days
Hydroxide to pH>9
Cool, 4°C, Add Zinc
Sulfide (SM 4500 S, D) w P,G Acetate, plus Sodium 7 days
Hydroxide to pH>9
Cool, 4°C, Add Zinc
Sulfide (SM 4500 S, F) W P,G Acetate, plus Sodium 7 days
Hydroxide to pH>9
Sulfite (SM 4500 SO; B) w P,G Cool, 4°C 24 hours
Sulfides, Acid Volatile S G Cool, 4°C 14 days
Surfactants (MBAS) (SM 5540 C) w P,G Cool, 4°C 48 hours
Tannin and Lignin (SM 5550 B) P,G Cool, 4°C 28 days
Turbidity (EPA 180.1) W, DW P,G Cool, 4°C 48 hours
Metals
Arsenic Species 1632 W G HCL to pH<2, Cool < 4°C 28 days
(o]
Mercury (1631E) w F oo HCt or Ha30 90 days
Mercury (1631E) S F Freeze <-15°C 1 year
Mercury (7471) S P,G Cool, 4°C 28 days
Mercury (EPA 245.1, 7470, W, DW P.G HNO, to pH<2 28 days
7471)
Metals (200.7, 200.8, 6010, W, DW P,G HNO; to pH<2 6 months
6020)
G, Teflon Lined
Metals (200.7, 200.8,6010, S Cool, 4°C 6 months

6020)

cap
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Cap

Headspace

DETERMINATION? MATRIX?CONTAINER® PRESERVATION HOLDING TIME
Methyl Mercury 1630 W,S, T F HCL to pH<2 6 months
Volatile Organics

, . G, Teflon-

Gasoline Range Organics (8015, L Cool, 4°C, HCl to pH<2,
NWTPH-Gx) w Lmed&:;ptum No headspace 14 days
Gasoline Range Organics (8015, S G, Teflon- Lined| Cool, 4°C, Minimize 14 davs
NWTPH-Gx) Cap Headspace Y
G, Teflon- No Residual Chlorine
Zg%g(;a)able Halocarbons (624, W Lined, Septum | Present; HCl to pH<2, 14 days
Cap Cool, 4°C, No Headspace
G, Teflon- Residual Chlorine
Purgeable Halocarbons (624, W Lined, Septum | Present; 10% Na,S,0s, 14 days
8260) Cap HCI to pH<2, Cool, 4°C
Purgeable Halocarbons (8260) S G, Teflon- Lined)  Cool, 4°C, Minimize 14 days

Terracore/Encore device,

48 hr. to prepare
from device, 14

and MTBE 624, 8260)

4°C

Purgeable Halocarbons (8260) S Method 5035 |Freeze at -20°C Methanol, d
o ays after
Cool, 4°C )
preparing.
. . 48 hr. to prepare,
Purgeable Halocarbons (8260) S Method 5035 Sodium Bffcl:fate Cool, 14 days after
preparation
Purgeable Aromatic Lir?éc-lrgzotndm No Residual Chlorine
Hydrocarbons (including BTEX W Ca ,5’0 Present: HCI to pH<2, 14 days
and MTBE 624, 8260) P, Cool, 4°C, No Headspace
Headspace
Purgeable Aromatic L.G,Jgflop- Residual Chlorine Present:
Hydrocarbons (including BTEX w mgap e'\r:oum 10% Na,S,0;, HCl to 14 days
and MTBE 624, 8260) Headspace pH<2, Cool, 4°C
Purgeable Aromatic T o M
Hydrocarbons (including BTEX S G, TEH(?: Lined I(-:Izgcl:is4 ;:C,eMmlmlze 14 days
and MTBE 624, 8260) P P
. 48 hr. to prepare
Purgeable Aromatic 5
Hydrocarbons (including BTEX S Method 5035 Ennei?]fﬁglre(?gglaE,ijo c frordn Encc;:e, 14
and MTBE 624, 8260) » ~00h ays after
preparation.
. 48 hr. to prepare
Purgeable Aromatic , .
Hydrocarbons (including BTEX S Method 5035 Sodium Bisulfate, Cool, from Encore, 14

days after
preparation
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DETERMINATION? MATRIX®CONTAINER® PRESERVATION HOLDING TIME
. o G, Teflon - .
Acrolein, Acrylonitrile, ! Adjust pH to 4-5, Cool,
Acetonitrile (624, 8260) w LmedCSaT_Dptum 4°C, No headspace 14 days
G, Teflon - o L
2-chloroethyl vinyl ether (8260) w Lined Septum E'OO(I:i 4°C, Minimize 7 days
Ca eadspace
p
Semivolatile Organics
28 days until
G, Teflon- L
w ' H,SO, to pH<2, Cool, 4°C |extraction;40 days
Nonylphenols Lined Cap S after extraction
G. Teflon- 7'days until
Organotins (ALS SOP) W, S Li,ned Ca Cool, 4°C extraction;40 days
P after extraction
7'days until
G, Teflon- o extraction;40
Otto Fuel W, S Lined Cap Cool, 4°C days after
extraction
Methanol in Process Liquid G, Teflon- o
NCASI 94.03 L LinedCap [0 4°C 30 days
HAPS - Condensates NCASI G, Teflon- o
99 01 Lined Cap Cool, 4°C 14/30 days
HAPS - Impinger/Canisters o
NCASI 99 02 Cool, 4°C 21 days
14 days until
Acrylamide by HPLC/MS/MS . extraction; 40
(ALS SOP LCP-ACRYL) W, S G, P Cool, 4°C days after
extraction
Amber G 7'days until
Carbamate Pesticides by WS Teflon-Linéd 1.2 mL ChlorAC Buffer extraction; 40
HPLC/MS/MS (EPA 8321B) ’ Ca Cool, 4°C days after
P extraction
14 days until
Per- and Polyfluoroalkyl .
Substances (PFAS) by W, S Pol HgPE’Iene Cool, 4°C ex(;;a(;t;?é:lo
HPLC/MS/MS (ALS SOP LCP-PFC) ypropy ys an
extraction
PBDE/PBB - ROHS GC/MS W,S, T G Cool, 4°C 40 days after
extraction
Pharmaceuticals & Personal Care Amber G, 50 mg ascorbic acid if eZtc:zZtsiounl?t;O
Products (PPCP) by HPLC/MS/MS| W, S Teflon-Lined [residual chlorine present, davs aftér
(EPA 1694) Cap Cool, < 6°C y

extraction
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Lined Cap

Na,S,0;, No Headspace

DETERMINATION? MATRIX®CONTAINER® PRESERVATION HOLDING TIME
7days until
Petroleum Hydrocarbons, ) X
Extractable (Diesel-Range W, S Eihzgf?: Cool, 4°C exdt;aitlgfr;éfo
Organics) (EPA 8015) P ys ar
extraction
7'days until
G, Teflon- o extraction; 40
Alcohols and Glycols (EPA 8015)] W, S Lined Cap Cool, 4°C* days after
extraction
7'days until
Acid Extractable Semivolatile W G, Teflon- Cool. 4°C3 extraction; 40
Organics (EPA 625, 8270) Lined Cap ’ days after
extraction
7" days until
Base/Neutral Extractable s
Semivolatile Organics (EPA 625, W G, Teflon- | | 4ocs extraction; 40
Lined Cap days after
8270) h
extraction
14 days until
Acid Extractable Semivolatile S G, Teflon- Cool. 4°C5 extraction; 40
Organics (EPA 8270) Lined Cap ’ days after
extraction
14days until
Base/Neutral Extractable >
Semivolatile Organics (EPA S G.’ Teflon Cool, 4°C* extraction; 40
Lined Cap days after
8270) h
extraction
7'days until
Chlorinated Herbicides (EPA G, Teflon- o extraction; 40
8151) W, Lined Cap Cool, 4°C days after
extraction
30 days until
Chlorinated Phenolics (EPA W G, Teflon-  [H,SO, to pH<2, Cool, extraction; 30
1653) Lined Cap  |4°C¢ days after
extraction
Polynuclear Aromatic 7'days until
G, Teflon- Cool, 4°C, Store in extraction; 40
Hydrocarbons W, S Lined Ca Darks® days after
(EPA 625, 8270) P ys at
extraction
. - 7'days until
Organochlorine Pesticides and ) .
PCBs (EPA 608, 8081, 8082, w,s | G Teflon- e soc extraction; 40
Lined Cap days after
GC/MS/MS) )
extraction
7'days until
Organophosphorus Pesticides W. S G, Teflon- Cool, 4°C, Store in extraction; 40
(GC/MS/MS) ’ Lined Cap Dark® days after
extraction
Drinking Water Organics
_ (o]
EDB, DBCP, and TCP (EPA504.1)| W G, Teflon- Cool, 4°C, 3 mg 14 days
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1311/8260)

DETERMINATION? MATRIX?CONTAINER® PRESERVATION HOLDING TIME
G, Teflon-  |Ascorbic Acid, HCl to
Purgeable Organics (EPA 524.2) DW Lined, Septum |pH<2, Cool, 4°C, No 14 days
cap Headspace
Per- and Polyfluoroalkyl 1,25 g Trizma, Cool, e]xA'EriiZif)thIS
Substances (PFAS) by DW, W |Polypropylene |10°C shipment, 6°C days aftér
HPLC/MS/MS (EPA 537 verl1.1) storage extraction
14 days until
G, Amber .
. . ; L 100 mg/L NH,CI, Cool, extraction; 7
Haloacetic Acids (EPA 552.2) DW Teflcz:na-Llned 40C days after
P extraction
[Toxicity Characteristic Leaching Procedure (TCLP)
HW G, Teflon - [Sample: Cool, 4°C, 14 days until
Lined Cap [Store in dark® TCLP extraction
Semivolatile Organics (EPA 7 days until
1311/8270) TCLP extract: Cool, extraction; 40
4°C, Store in dark® days after
extraction
G, Teflon . o 14 days until
HW Lined Cap Sample: Cool, 4°C TCLP extraction
Organochlorine Pesticides (EPA 7 days until
1311/8081) TCLP extract: Cool, extraction; 40
4°C days after
extraction
G, Teflon . o 14 days until
HW Lined Cap Sample: Cool, 4°C TCLP extraction
Chlorinated Herbicides (EPA 7 days until
1311/8151) TCLP extract: Cool, extraction; 40
4°C days after
extraction
HW P.G Sample: Cool, 4°C 28 days %mt'l
extraction
Mercury(EPA 1311/7470) TCLP extract: HNO; to 28 days after
pH<?2 extraction
180 days until
. o
Metals, except Mercury (EPA HW P.G Sample: Cool, 4°C extraction;
1311/6010) TCLP extract: HNO; to 14 days until
pH<2 TCLP extraction
HW G, Teflon  [Sample: Cool, 4°C, 14 days until
Volatile Organics (EPA Lined Cap  |Minimize Headspace TCLP extraction

pH,2, No Headspace

Extract: Cool 4°C, HCL to

14 days after
extraction
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Appendix G
Standard Operating Procedures
SOP NAME Reference Method SOP Name REV
#
Data Archiving ADM-ARCH | 8
Internal Auditing ADM-AUDIT |0
Documenting Laboratory Balance and Check Weight ADM-BAL 10
Verification
Sample Batches ADM- 13
BATCH
Handling Customer Feedback, Complaints and Queries (CCQ). ADM-CCQ 0
Continuous Quality Imrprovement ADM-CQI 0
Document Control ADM- 1
DOC_CTRL
Department of Defense Projects Laboratory Practices and Project | DOD QSM v5.1 & 5.0 ADM-DOD5 4
Management — QSM 5.X
Laboratory Data Review Process ADM-DREV 13
Contingency Plan for Laboratory Equipment Failure ADM-ECP 6.1
Making Entries Onto Analytical Records ADM- 0
ENTRIES
New Instrument Suitability and Validation ADM-INST 0
Laboratory Management Review ADM- 1
LABMGMT
Use of Accreditation Organization Names, Symbols, and Logos ADM-LOGO |0
Method Development ADM-MDEV | 0
Performing and Documenting Method Detection Limit Studies ADM-MDL 0
and Establishing Limits of Detection and Quantitation
Manual Integration of Chromatographic Peaks ADM-MI 4
Management of Change ADM-MOC 0
Nonconformance and Corrective Action Procedures ADM-NCAR 1.1
Preventive Action ADM-PA 0
Project Management ADM-PCM 16
Procurement and Control of Laboratory Services and Supplies ADM-PROC 0
Proficiency Testing ADM-PT 0.1
Records Management ADM-RCRDS | 0.1
Quality of Reagents and Standards ADM-REAG 0
Data Recall ADM- 0
RECALL
Data Reporting and Report Generation ADM-RG 10.1
Reagent and Standards Login and Tracking ADM-RLT 7
Support Equipment Monitoring and Calibration ADM-SEMC 15
Establishing Standard Operating Procedures ADM-SOP 2






STANDARD OPERATING PROCEDURE

ALS | Environmental - Kelso

Quality Assurance Manual

ALKLS-QAM, Rev. 29.0
Effective: 7/16/2021
Page 64 of 75

Qualification of Subcontract Laboratories and Internal ADM- 0
Subcontracting Protocol SUBCONT
Software Quality Assurance and Data Security ADM- 1.2
SWQADATA
Employee Training and Orientation ADM-TRAIN | 5
Trending, Control Charts, and Uncertainty ADM-TREND | 2
Checking Volumetric Labware ADM- 9
VOLWARE
Quality Assurance Manual ALSKL-QM 28
Coliform, Fecal SM 9221 E EPA | BIO-9221FC 12
1680
Coliform, Fecal (Membrane Filter Procedure) SM 9222 D B10-9222D 6
Coliform, Total (Membrane Filter Procedure) SM 9222 B B10-9222B 2
Coliform, Total SM 9221 B B10-9221TC 7
Colilert® , Colilert-18®, & Colisure® SM 9223B B10-9223 12
Colilert
Enterolert ASTM D6503-99 BIO-ENT 4
Enterolert
Heterotrophic Plate Count SM 9215B BIO-HPC 10
Microbiology Quality Assurance and Quality Control SM 9020 BI0-QAQC 19
Sheen Screen/Qil Degrading Microorganisms SM 9221 C BIO-SHEEN 4
Separatory Funnel Liquid-Liquid Extraction EPA 3510C EXT-3510 14
Organic Compounds in Water by Microextraction EPA 3511 EXT-3511 2
Continuous Liquid-Liquid Extraction EPA 3520C EXT-3520 19
Solid Phase Extraction EPA 3535A EXT-3535 8
Soxhlet Extraction EPA 3540C EXT-3540 13
Automated Soxhlet Extraction EPA 3541 EXT-3541 13
Microwave Extraction EPA 3546 EXT-3546 3
Ultrasonic Extraction EPA 3550B EXT-3550 15
Waste Dilution Extraction EPA 3580A EXT-3580 8
Silica Gel Cleanup EPA 3630C EXT-3630 6
Gel Permeation Chromatography EPA 3640A EXT-3640A 11
Removal of Sulfur Using Copper EPA 3660B EXT-3660 9
Sulfuric Acid Cleanup EPA 3665A EXT-3665 8
Carbon Cleanup Restek #EVAN1197 EXT-CARCU | 6
Diazomethane Preparation EXT-DIAZ 10
FDA Extractives EXT-FDAEX | 4
Florasil Cleanup EPA 3620C EXT-FLOR 8
Organic Extractions Glassware Cleaning EXT-GC 11
Percent Lipids in Tissues PSEP Bligh & Dyer EXT-LIPID 7
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Extraction Method for Organotins in Sediments, Water, and EXT-OSWT 12
Tissue
Preparation of Reagents and Blank Matrices Used in EXT-REAG 6
Semivolatile Organics Analysis
Addition of Spikes and Surrogates EXT-SAS 11
Zero Headspace Extraction (EPA Method 1311) EPA 1311 EXT-ZHE 1
Facility and Laboratory Cleaning FAC-CLEAN |5
Operation and Maintenance of Laboratory Reagent Water FAC-WATER | 5
Systems
Flashpoint Determination - Setaflash EPA 1020A GEN-1020 10
Color SM 2120 B GEN-110.2 8
EPA 110.2
Total Solids SM 2540 B EPA | GEN-160.3 16
160.3
Solids, Total Volatile and Percent Ash In Soil and Solid Samples | SM 2540 E GEN-160.4 9
EPA 160.4
Settleable Solids SM 2540 F GEN-160.5 7
EPA 160.5
Halides, Adsorbable Organic (AOX) EPA 1650C GEN-1650 8
Gravimetric Determination of Hexane Extractable Material EPA 1664A/9071B GEN-1664 13
(1664)
Alkalinity, Total SM 2320 B GEN-2320 12
Hardness, Total SM 2340 C GEN-2340 12
Chloride (Titrimetric, Mercuric Nitrate) SM 4500-CL-C GEN-325.3 7
EPA 325.3
Chlorine, Total/Free Residual SM 4500-Cl F GEN-330.4 4
EPA 330.4
Total Residual Chlorine - Method 330.5 SM 4500-CI G GEN-330.5 3
EPA 330.5
Ammonia by Flow Injection Analysis SM 4500-NH3 G GEN-350.1 14
EPA 350.1
Nitrate/Nitrite, Nitrite by Flow Injection Analysis EPA 353.2 GEN-353.2 12
Phosphorous Determination Using Colorimetric Procedure EPA 365.3 GEN-365.3 15
Phenolics, Total EPA 420.1/9065 GEN-420.1 16
Ammonia as Nitrogen by lon Specific Electrode SM 4500-NH3 E GEN-4500 8
NH3 E
Orthophosphate Determination Using Colorimetric Procedure SM 4500-P E GEN-4500P- | 4
E
Dissolved Silica SM 4500-Si02 C GEN-4500 6
S102C
Sulfide, Methylene Blue SM 4500-S2- D GEN- 6
4500S2D
Sulfide, Titrimetric (lodine) SM 4500-S2- F GEN-4500S2F | 5
EPA 9034
Halogens, Total as Chloride by Bomb Digestion SM 4500-CI C GEN-5050 4
EPA 5050
Biochemical Oxygen Demand SM 5210 B, 4500-0 G GEN-5210B 7

EPA 360.1
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Determination of Methylene Blue Active Substances (MBAS) SM 5540 C GEN-5540C 9
Tannin and Lignin SM 5550 B GEN-5550 8
Halides, Total Organic (TOX) EPA 9020B GEN-9020 11
Total Sulfides by Methylene Blue Determination SM 4500-S2 D GEN-9030 12
EPA 9030B
Cation-Exchange of Soils - Ammonium Acetate EPA 9080 GEN-9080 0
Acidity SM 2310B GEN- 6.1
EPA 305.2 ACIDITY
Total Carbon in Soil ASTM 4129-05 GEN-ASTM 14
Lloyd Kahn/PSEP
9060A
Sulfides, Acid Volatile EPA 1629 GEN-AVS 10
Heat of Combustion ASTM D240-87 GEN-BTU 5
ASTM D5865-04
Chlorophyll-a by Colorimetry SM 10200 H GEN-CHLOR | 4
Total Cyanides and Cyanides Amenable to Chlorination SM 4500-CNE, G GEN-CN 22
EPA 335.4, 9012B/9013,
Kelada-01
Cyanide, Weak Acid Dissociable SM 4500-CN- | GEN- 3
CNWAD
Chemical Oxygen Demand SM 5220 C GEN-COD 10.1
Conductivity and Salinity in Water and Wastes SM 2510 B GEN-COND 12
EPA 120.1,9050A
Salinity, SM 2520 B
Hexavalent Chromium - Colorimetric EPA 7196A, 3060A GEN-CR6 16
SM 3500-Cr B
Standard Test Methods for Determining Sediment Concentration | ASTM 3977-97 GEN-D3977 3
in Water Samples
Carbonate (CO3) by Evolution and Coulometric Titration ASTM D513-82M GEN-D513M | 3
Sulfide, Soluble Determination of Soluble Sulfide in Sediment EPA 376.2 GEN-DIS.S2 3
Bulk Density of Solid Waste Fractions ASTM E1109-86 GEN-E1109 2
Free Cyanide in Water, Wastewater, and Soil by Microdiffusion | ASTM D4282-83 EPA | GEN-FCN 0
METHOD 9016
Ferrous Iron in Water Lovely/Phillips GEN-Fell 6
Fluoride by lon Selective Electrode SM 4500-F C GEN-FISE 10
Formaldehyde Colorimetric Procedure ASTM D6303-98 GEN-FORM 3
NCASI 99.02/98.01
Hydrazine in Water Using Colorimetric Procedure ASTM D1385-88 GEN-HYD 3
Total Sulfur for lon Chromatography EPA 300.0 GEN-ICS 3
lon Chromatography EPA 300.0, 9056A GEN-IONC 21
Color, NCASI NCASI Bull. #253 GEN-NCASI 5
Oxygen Consumption Rate SM 2710B GEN- 2
O2RATE
Carbon, Total Organic Determination (Walkely Black Method) Walkley Black GEN-OSU 4
pH in Soil and Solids EPA 9045D GEN-pHS 17
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pH in Water SM 4500-H+ B GEN-pHW 17
EPA 9040C EPA 150.1

Sulfides, Reactive EPA 9030A GEN-RS 5

Total Sulfide by PSEP PSEP TC-3991-04 GEN-S2PS 2

Sulfite SM 4500-S0O32- GEN-SO3 3
EPA377.1

Specific Gravity SM 2710 F GEN- 2
ASTM D854-83 SPGRAV

Solids, Total Dissolved (TDS) SM 2540 C GEN-TDS 15

Thiocyanate SM 4500-CN- M GEN- 4

THIOCN

Nitrogen, Total and Soluble Kjeldahl GEN-TKN 16

Total Nitrogen and Total Phosphorous by Alkaline Persulfate NCASI TNTP-W10900 | GEN-TNTP 2

Digestion NCASI Method TNTP-W10900

Total Organic Carbon in Water SM 5310 C EPA | GEN-TOC 15
9060A

Solids, Total Suspended (TSS) SM 2540 D GEN-TSS 14

Turbidity Measurement SM 2130 B GEN-TURB 9
EPA 180.1

Labware Washing for Inorganic Analyses GEN-WASH 6.1

Pharmaceuticals, Personal Care Products, and Endocrine EPA 1694 LCP-1694 6

Disrupting Compounds by HPLC/Tandem Mass Spectrometry

(HPLC/MS/MS)

Determination of Selected Per- and Polyfluoroalkyl Substances EPA METHOD 533 LCP-533 0

in Drinking Water by Isotope Dilution Anion Exchange Solid

Phase Extraction & Liquid Chromatography / Tandem Mass

Spectrometry (LC/MS/MS)

Determination of Selected Perfluorinated Alkyl Acids in EPA 537 LCP-537 7

Drinking Water by Solid Phase Extraction and Liquid

Chromatography/Tandem Mass Spectrometry (LC/MS/MS)\

Determination of Selected Per- and Polyfluorinated Alkyl EPA 537.1 LCP-537.1 0

Substances in Drinking Water by Solid Phase Extraction &

Liquid Chromatography/Tandem Mass Spectrometry

(LC/MS/MS)

Quantitative Determination of Carbamate Pesticides in Solid EPA 8321B LCP-8321S 2

Matrices by High Performance Liquid Chromatography/Tandem

Mass Spectrometry (HPLC/MS/MS)

Determination of Carbamates in Water by EPA 8321 Using LC EPA 8321B LCP-8321W 3

Tandem Mass Spectrometry

Acrylamide by High Performance Liquid LCP-ACRYL | 3

Chromatography/tandem mass spectrometry (HPLC/mMS/MS)

Quantitative Determination of N-DPA and DPA in Liquid LCP-DPA 0

Matrices by High Performance Liquid Chromatography (HPLC)

Per- and Polyfluoroalkyl Substances (PFAS) by HPLC MS/MS LCP-PFC 11

Per- and Polyfluoroalkyl Substances (PFAS) by HPLC MS/MS - LCP-PFC_NJ | O

NJ Edition

Total Oxidative Precursor (TOP) Assay of Poly- and LCP-TOP 0

Perfluoroalkyl Substances

Methyl Mercury in Soil and Sediments by Cold Vapor Atomic EPA 1630 MET-1630S 5

Fluorescence Spectrometry
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Methyl Mercury in Tissue by Alcoholic Potassium Hydroxide EPA 1630 MET-1630T 4
Digestion, Ethylation, Purge and Trap, and Cold Vapor Atomic
Fluorescence Spectrometry
Methyl Mercury in Water by Distillation, Aqueous Ethylation, EPA 1630 MET-1630W | 5
Purge and Trap, and Cold Vapor Atomic Fluorescence
Spectrometry
Mercury by Oxidation, Purge & Trap, and Cold Vapor Atomic EPA 1631E MET-1631 16
Fluorescence Spectrometry
Determination of Arsenic Species by Hydride Generation EPA 1632A MET-1632 5
Cryogenic Trapping Gas Chromatography Atomic Absorption
Spectrophotometry
Mercury in Water EPA 245.1 MET-245.1 18
Metals Digestion EPA 3010A MET-3010A 17
Metals Digestion EPA 3020A MET-3020A 20
Metals Digestion EPA 3050B MET-3050B 18
Closed Vessel Oil Digestion EPA 3051A MET-3051M 5.1
Closed Vessel Digestion of Siliceous and Organically Based EPA 3052 MET-3052M 6
Matrices
Determination of Metals & Trace Elements by Inductively EPA 6020B MET-6020 19
Coupled Plasma-MS (Method 6020)
Mercury in Liquid Waste EPA 7470A MET-7470A 20
Mercury in Solid of Semisolid Waste EPA 7471A/B MET-7471 21
Bioaccessibility of Metals in Soil and Solid Waste MET- 5
BIOACC
Metals Digestion of Aqueous Samples CLP ILMO04.0 MET-DIG 20
EPA 200 series
Sample Filtration for Metals Analysis MET-FILT 6
Metals Laboratory Glassware Cleaning MET-GC 10
Determination of Metals and Trace Elements by ICP/AES EPA 200.7/6010D MET-ICP 28
Determination of Metals and Trace Elements by Inductively EPA 200.8 MET-ICPMS | 19
Coupled Plasma-MS (METHOD 200.8)
Trace Metals in Water by Preconcentration Using Reductive MET-RPMS 11
Precipitation Followed by ICP-MS
Metals and Semivolatiles SPLP Extractions (EPA Method 1312) | EPA 1312 MET-SPLP 3
Waste Extraction Est (WET) Procedure (STLC) for Nonvolatile | CA Title 22 MET-STLC 5
and Semivolatile Parameters
Metals and Semivolatiles TCLP Extraction (EPA Method 1311) | EPA 1311 MET-TCLP 11
Sample Preparation fo Biological Tissues for Metals Analysis by MET-TDIG 6
ICP-OES and ICP-MS
Tissue Sample Preparation MET-TISP 12
Analysis of Water and Solid Samples for Aliphatic EPA 8015C PET- 3
Hydrocarbons ALIPHAT
Analysis of Waters, Solids, and Soluble Waste Samples for EPA 8015C PET-SVF 17
Semi-Volatile Fuel Hydrocarbons NWTPH-Dx
AK102/103
Analysis of Water and Solid Samples for Total Petroleum EPA 8015C PET-TPH 2
Hydrocarbons NWTPH-Dx
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Analysis of Solid and Aqueous Samples for State of Wisconsin WI DNR DRO PHC-WIDRO | 5
Diesel Range Organics
Bottle Order Preparation and Shipping SMO-BORD 18
Sample Disposal SMO-DISP 15
Foreign Soils Handling Treatment SMO-FSHT 12
Sample Receiving SMO-GEN 38
Sample Tracking and Internal Chain of Custody SMO-SCOC 18.1
Organochlorine Pesticides and PCBs (Method 608) EPA 608 SOC-608 9
Organochlorine Pesticides and PCBs (Method 608.3) EPA 608.3 SOC-608.3 0.1
Glycols SOC-8015 14
Organochlorine Pesticides by Gas Chromatography; Capillary EPA 8081B SOC-8081 22
Column Technique
PCBs as Aroclors EPA 8082A SOC-8082Ar 20
Congener-Specific Determination of PCBs by GC/ECD EPA 8082A SOC-8082Co | 17
Chlorinated Herbicides EPA 8151A SOC-8151 19
Chlorinated Phenols Method 8151 Modified EPA 8151A SOC-8151M 13
Methanol in Process Liquids and Stationary Source Emissions NCASI 94.03 SOC-9403 9
Hazardous Air Pollutants (HAPS) in Pulp and Paper Industry NCASI 99.01 SOC-9901 6
Condensates
Alcohols EPA 8015C SOC-ALC 3
Butyltins SOC-BUTYL | 16
Calibration of Instruments for Organic Chromatographic SOC-CAL 10
Analyses
Confirmation Procedure for GC and HPLC Analyses SOC-CONF 8
Aliquoting of Samples SOILPREP- 2
ALIQUOT
Subsampling and Compositing of Samples SOILPREP- 2
SUBS
Particle Size Determination - ASTM Procedure ASTM D421-85 SOIL- 6
ASTM D422-63 PSASTM
Particle Size Determination ASTM D422 SOIL-PSP 11
Plumb/PSEP
Total, Fixed, and Volatile Solids in Solid and Semi-Solid EPA 160.3M, EPA SOIL- 2
Samples 160.4, SM 2540G Mod, | SOLIDS
and PSEP
1,2-Dibromoethane, 1,2-Dibromo-3-Chloropropane, and 1,2,3- EPA 504.1 SVD-504 13
TCP BY GC
Haloacetic Acids in Drinking Water EPA 552.2 SVD-552 9.1
Chlorinated Phenolics by In-Situ Acetylation and GC/MS EPA 1653A SVM-1653A 11
Semivolatile Organic Compounds by GC/MS EPA 625 SVM-625 8
Semivolatile Organic Compounds by GC/MS EPA 625.1 SVM-625.1 0
Semivolatile Organic Compounds by GC/MS - Method 8270D EPA 8270D SVM-8270D 7
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Semivolatile Organic Compounds by GC/MS - Low Level EPA 8270D SVM-8270L 10
Procedure
Polynuclear Aromatic Hydrocarbons by Gas EPA 8270D SVM-8270P 11
Chromatography/Mass Spectrometry SIM
Semivolatile Organic Compounds by GC/MS Selected lon EPA 8270D SVM-8270S 9
Monitoring
Anthraquinone in Paperboards by GC/MS Selective lon NCASI AQ-S108.01, SVM-AQ 1
Monitoring EPA 8270D
Quantitative Geochemical Biomarkers By GC/MS Selective ION SVM-BIO 3
Monitoring
Diisopropyl Methylphosphonate by GC/MS  Selective lon Cert. Method UK16, SVM-DIMP 0
Monitoring SOP 217
Nonylphenols Isomers and Nonylphenol Ethoxylates ASTM D7065-06 SVM-NONYL | 6
Organophosphorous Pesticides by Method 8270E EPA 8270E SVM- 3
OPPMS2
Chlorinated Pesticides by GC/MS/MS SVM- 7
PESTMS2
Polybrominated Diphenyl Ethers (PBDES) and Polybrominated EPA 8270 SVM-ROHS 2
Biphenyls (PBBs) by GC/MS
Purge and Trap for Aqueous Samples EPA 5030B VOC-5030 12
Purge and Trip/Extraction for VOC in Soil and Waste Samples, EPA 5035A VOC-5035 15
Closed System
Volatile Organic Compounds by GC/MS EPA 524.2 VOC-524.2 19
Volatile Organic Compounds In Water by GC/MS SIM CA SRL 524.2M VOC- 2
524.2SIM
Volatile Organic Compounds by GC/MS EPA 624.1 VOC-624 14
Volatile Organic Compounds by GC/MS EPA 8260C VOC-8260 21
Volatile Organic Compounds by GC/MS EPA 8260D VOC-8260D 0
Volatile Organic Compounds by GC/MS Selective lon VOC-8260S 5
Monitoring
VVOA Storage Blanks VOC-BLAN 12
Sample Screening for VVolatile Organic Compounds in Soil, VOC-BVOC 10
Water, and Misc. Matrices
Gasoline Range Organics by Gas Chromatography EPA 8015C VOC-GRO 13
NWTPH-Gx
AK101






STANDARD OPERATING PROCEDURE
ALS | Environmental - Kelso

Appendix H
Data Qualifiers

Appendix |

Quality Assurance Manual
ALKLS-QAM, Rev. 29.0
Effective: 7/16/2021
Page 71 of 75





Quality Assurance Manual

STANDARD OPERATING PROCEDURE
ALS | Environmental - Kelso

ALKLS-QAM, Rev. 29.0
Effective: 7/16/2021

Page 72 of 75

Master List of Controlled Documents

Internal QA Documents

Location

Quality Assurance Manual

Q:\QA Manual\QAM.rXX.DOC

ALS-Kelso Certifications/Accreditations

QA Department and online
access

MDL/LOD/LOQ Tracking Spreadsheet

MDL_LIST_Master.xls

Technical Training Summary Database

TrainDat.mdb

Approved Signatories List

QAM App A

Personnel resumes/qualifications

HR Department

Personnel Job Descriptions

HR Department/QA Training
Files

ALS - Kelso Data Quality Objectives

Kelso DQO table-QA
Maintained.xls

Master Logbook of Laboratory Logbooks

QA Masterlog-001

Standard Operating Procedures and Spreadsheet

1_Kelso SOP.xls

Proficiency Testing Schedule and Tracking Spreadsheet

PT_Schedule.xls

External Normative Documents

Location

USEPA Manual for the Certification of Laboratories Analyzing
Drinking Water, 5th Edition, EPA 815-B-97-001 (January 2005)

QA Department and online
access

USEPA 40 CFR Part 136, Guidelines for Establishing Test
Procedures for the Analysis of Pollutants Under the Clean Water
Act, and EPA Method Update Rule 2007, 2012, 2017.

QA Department and online
access

USEPA 40 CFR Part 141, National Primary Drinking Water
Regulations and EPA Method Update Rule 2007.

QA Department and online
access

National Environmental Laboratory Accreditation Program
(NELAP), 2009 Quality Standards.

QA Department

Quality Standards. American National Standard General
requirements for the competence of testing and calibration
laboratories, ANSI/ISO/IEC 17025:2005(E).

QA Department

DoD Quality Systems Manual for Environmental Laboratories,
Versions 4.2, 5.0, and 5.1.

QA Department and online
access

Analytical Methods (see References section).

Laboratory Departments and
Online access
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Appendix J
Laboratory Accreditations

The list of accreditations, certifications, licenses, and permits existing at the time of this QA Manual
revision is given below, followed by the entire primary NELAP and DOD ELAP accreditations (un-
numbered attachments). Current accreditation information is available at any time by contacting the
laboratory or viewing the ALS Global website www.alsglobal.com.

Program Number
National Programs
ISO:IEC 17025:2017 L18-129
DoD ELAP L18-128
State Programs
Alaska DEC CSLAP 17-004
Arizona DHS AZ0339
Arkansas - DEQ 88-0637
California DHS 2795
Florida DOH E87412
Hawaii DOH -
Louisiana DEQ 3016
Maine DHS WAO01276
Minnesota DOH 053-999-457
Nevada DEP WA35
New Jersey DEP WAO0O05
New York DoH 12060
North Carolina DWQ 605
Oregon - DOH (primary NELAP) WAT100010
South Carolina DHEC 61002
Texas CEQ T104704427-16-11
Washington DOE C544
Wyoming/EPA Region 8 R 8 Drinking Water

Reciprocal Cert.

Miscellaneous
Foreign Soil Permit USDA
Plant Import Permit USDA




http://www.alsglobal.com/
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Appendix K
Chain of Custody and Cooler Receipt Forms
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